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“Hermetically Sealed” FLAVORS 
and ESSENTIAL OILS... 


DRI-SEAL is a new process of 
encasing millions of Flavor glo- 
bules, each in its own Micro- 
Capsule, thus sealing in the flavor 
for as long as desired. 


DRI-SEAL Flavors are thus her- 
metically sealed from the atmos- 
phere, which effectively prevents 
evaporation, oxidation, deteriora- 
tion and also prevents cross 
blending with other ingredients. 


DRI-SEAL Flavors will remain 
uniform in quality, strength and 
freshness throughout the life of 
your product. 


Since DRI-SEAL Flavors are in- 
stantly soluble in water, the 
flavor is released by the con- 
sumer in its original strength at 
the time the product is used. 


Overcoming of volatility, will 
effect very attractive reductions 
in your raw material and process- 
ing costs, since a smaller amount 
of flavor is required in the finish- 
ed product, 


Samples of DRI-SEAL Flavors and 
technical data applicable to your 
requirements will be promptly 
forwarded on your request. 


Especially Recommended for: 


Cake Mixes e Decorating Sugars e 
Powders e Gelatin Desserts e Icing Mixes e 


Dessert 


Ice Cream Mixes e Pastry Fillings e Soft Drink 


Manufactured by 


Powders e Pharmaceuticals 
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- HERE’S YOUR "KEY TO MODERN CANNING” 


This colorful 20 page brochure describes the 

“Key to Modern Canning” —food processing 
techniques and equipment that have virtually revolutionized 
the canning industry. See for yourself how this famous “in- 
can” method of sterilization provides the precise processing 
control needed to maintain highest standards of product 
quality and uniformity. Use the handy coupon for your free 
copy of “The Sterilmatic Story.” 


gi. 


FOOD MACHINERY 
AND CHEMICAL CORPORATION 


Canning Machinery Division | 
L 


Please send me a copy of your 
brochure “The Sterilmatic Story.” 416-11 


Name Title 


Company 


Address 


City 


General Sales Offices: 
WESTERN: SAN JOSE, CALIFORNIA + EASTERN: HOOPESTON, ILLINOIS 


| 
THE 
ere: Bim | 
STORY 
| 
|_| Zone State 


Did you know that ascorbic acid may be added adult requirement for essential vitamin C may 
to certain fruit and vegetable juices to stand- be made when a serving of juice contains 30 
ardize their vitamin C content, thus overcoming mg. of ascorbic acid. 
wide variations which can occur (see table be- Why send your juice to market with the “han- 
low). Many nutritionists believe that the public dicap” of inadequate nutritional value? Use 
interest is best served when the ascorbic acid Roche ascorbic acid to standardize its vitamin 
content of processed juices is so standardized. C content. We have helped many processors to : 
The cost is nominal, the processing simple. A make their good foods better and we're ready to 
label statement of 100°; of the minimum daily help you. Why not investigate today? 
Orange * Grapefruit * Lemon * Tangerine * Apple * Grape 


Ascorbic Acid Content of Canned Juices 
Below are examples of minimum and maxi- 
mum levels of ascorbic acid in commercially 
canned juices. Note the wide variations! All 
figures are in milligrams per 100 grams of juice. 
Data from U. S. Department of Agriculture. 


Pineapple * Cranberry * Tomato * Vegetable blends 


Vo matter which type of processing you use— 
Canning * Concentrating * Freezing * Dilution in the form 
of “ades”—your juice will be better when its ascorbic acid 


content is standardized. 
7 


Min. Max. 
Grapefruit juice 10.0 49.0 
Orange juice ~y _ New low price of ascorbic acid 
Pineapple juice 5.4 18.0 
Apple juice 0.2 3.6 makes juice standardization more 
Grape juice 0.0 4.7 attractive than ever. 
Tomato juice 2.5 32.0 


keeping faith with nature ROC Hi 


ASCORBIC ACID 


VITAMIN DIVISIO’! HOFFMANN-LA ROCHE INC. NUTLEY 10, N. J. 
Pacific Coast: L. H. Butcher Company, Los Angeles, San Francisco, Seattle, Portland, Salt Loke City 
In Conada: Hoffmann-ta Roche, Ltd., Montreal, Que 


N 


Your juice needs this advantage 
\ 
/ 
— WH : 
— 7 
a? 
— 
| 


Person 


Annua 


on ©] 


report 
(19-2 


only t 


the re 


contac 
\ercl 


hese 
hie 


tives 


Th 
the 


pore 


Food Field News of Public Interest 
Regional News 


Phi Tau Sigma National Meeting 


Affairs of the Institute 


Newly Elected Members 
Selected Abstracts 

nel Food Industry Topics 
Future Meetings 

1] Meeting News Books 


> 


»0d Field News of Public Interest 


RECOMMENDATIONS OF THE GENEVA JOINT 


FAO WHO CONFERENCE ON FOOD 
ADDITIVES 


rom Dr. ¢ Spencer, Chairman, 


lemiucals in Food, comes a copy of the interesting 
of the Geneva Conference on Food Additives 


| 
he reprinting of the recommendations section 01 


2 September, 1955). Space considerations permit 


port but those interested in the full report should 


t Dr. |. F. Ma oney, Manager, lechnical Service, 
and Co.. Rahway. N. |. Dr. Mahoney was 
er of the | S. delegation to the Conference 


are the reconmmendations 
ont FAQ OWHEIOO Conference on Addi 


recommends to the Direetors-Gaeneral of FAQ) 


ind WHO 


Collect and disseminate information regarding 


existing legal requirements relating to food addi 
tives in member countries and on any subsequent 
changes in such requirements ; 

Collect and dissemimate information, by means 
of appropriate data sheets, on the physical, chen 
cal, bnochenneal, pharmace logical, toxicological 
and other biological properties of individual tood 
additives with particular regard to their absorp 
tion, metabolism, excretion, acute and chron 
toxicity and carcinogenic effects in animals, as 
well as on the methods ot and reasois Tor then 
use or their limitation or prohibition ; 

Co-operate with national and international gov 
ernmental and non-governmental becies in this 
tield., and assist, as tar as 1s accepta ile and cle 
sirable, in the co-ordination of programmes of 


investigation im such a wavy as te obtaim all 


requisite scientific and technological mtormatior 
on individual food additives, while avoiding ut 
due overlapping and duplication of effort 

at one or more expert Committees concerned witl 
technical and/or administrative aspects of the 
hlem: should b convened as soon as feasible to 

Formulate general principles governing the use 
of food additives, with special reference to thei 
egal authorization, based) on appropriate con 
eration of their harmlessness, their standards 


of purity, their limits of tolerance, and the social, 


economic, psychological and technological rea 


sons for their use, and taking into account the 
work already done in this teld ‘yw national and 
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iiternational bodies as well as the suggestions 


contained in various reports submitted to the 


Kecommend, as far as practicable, suitable um 


mn methods tor the physical, chemneal, bio 
|, pharmacological, toxicological and bie 
examination of food additives and of any 
breakdown products formed from them during 


processing ; for the pathological examination ot 

experimental animals ; and for the assessment and 
nterpretation of the results ; 

3. Report on the contents and interpretation of the 

ta sheets and advise on any alterations 


eNisting data shect 


lich might be desirable in their tuture presen 


$ Advise on future activities of the two Organiza 


tions im the tield additives 


lhat as regards ind B(2) above, priority 
should be iven t 

| hours 
ext itives 

i. A\ntinicrobial agents 


\ntioxidants 


priority would not exclude the subse 


ler groups 


COUNCIL ON FOODS AND NUTRITION (A.M.A.) 
ADOPTS NEW MODE OF OPERATION 


itumient explaming in general terms the new 


of the Council on Foods and Nu 


perat 
rit ! t \m can Medical Association has been 
eleased, following the discontinuance of the seal 
eptance progran 
Desirable nutrient standards for certain classes ot 
ds are being ce veloped yy the Council. Since the 


hysical properties of foods are subject to regulation by 
\dministration and by the laws ot 
states, the standards to be developed by 
the Couneil will be directed toward the improvement ot 
aspects of foods. [These standards will 


Vhose for vitamin fortited 


the nutritional 
ippear m the | \ \l \ 
vhole milk and evaporated milk appeared the 
November 3, 1955 issue of the |.A.M.A 

The Council ts continuing to review educational food 
ulvertising, i.e. advertising dealing with categories of 
vod without reference to specific brands, processors o1 
distributors. When such advertising 1s considered to 
he consistent with current authoritative medical opimion, 
permission will be granted to use a statement indi 
ating this fact 

Phe Council is now expanding its nutrition education 
It will gather and present factual material in 
articles and scientific exhibits 


activities 


the form of reports, 
(Conferences on topics of current interest in the field of 


nutrition, such as the symposium on inorganic elements 
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human nutrition which was held at Vanderbilt | 
versity in April, 19535, will be sponsored by the Coune 
Lhus the Council will continue to give attention to the 
improvement of foods, and will encourage accurate foo 
idvertising. Increased emphasis on nutrition will serve 
in Mmpertant role keepmg the physician and the 
public informed on recent developments im nutrition and 


its importance in health and disease 


OHIO VALLEY SECTION ESTABLISHES 
SCHOLARSHIP 


Latest addition to the rapidly growing list of schol 
ood technology students Is 


ship opportunities tor 
Vallev Section 


scholarship to be known as the Ohte 


Institute of Food Technologists Scholarship. The sum 


Hf S5000 is to be invested by the donor, the Ohio Valle 
Section, and the income wall be used to support scholar 
ships for a deserving undergraduate student or student: 
majoring im Food Technology Students who have 
satisfactorily completed at least one quarter of wer 


in the College of Agriculture at Phe Ohio State Univer 
sity wall be chigible Awards will be made on the bas 
of scholarship, participation in student activities, leades 
ship, and need. The Director of the Institute of Nutri 
tion and Food Technology, a representative of th 

Valley Section, and the Dean of the College ot Agricul 
ture or his representative will act as the scholarshy 
committee and make recommendations tor the awa 
to The Ohio State University Scholarship Conmniittes 


It is anticipated that the tirst candidate wall have ( 
1056, 


ey 


selected prior to the tall semester 


THE IFT COMMITTEE ON EDUCATION: 
AN INTERIM REPORT 


Last vear this committee was asked by the Natio 


Council to make a recommendation for a unifor 


riculum for the education of food technologists. “The 
reason tor the request Was the desire by some members 


of [FT that there be a form of accreditation for schools 


offering Food Technology educational programs 
witl the 


The committee was not able to comply 


Council's request as there wasn't time to investigate 
problem and be sure that a complete answer was ob 
tained This vear’s committee has been asked 
tinue investigating the possibility of a umform curricu 
lum. Irrespective of what we feel about the accredita 


tion of schools teaching load echnology, there doe 
seem to be some merit in considering the development 
of a “core” curriculum in the traiming of food tec! 


By “core” is meant the fundamental or bast 


nologists 
science courses on which the applied held of lood 
hnology is built 

Before preparing such a “core” curriculum it seems 
idvisable to come to some agreement as to 

1. The philosophy involved in the training of food 
technologists. 

2. What type or types of people should ultimately be 
graduated 

Perhaps the best way for the committee to get going 
is for me to make a proposal on each of these two ports 
and then we can tear down and rebuild. For the pro 


(Continued on page 6) 
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More Profits 
through Proctor Drying Ranges 


¢ Newest Pre-forming Techniques *® Improved Air Distribution 


e Faster, More Uniform Drying — °¢ Flexibility of Operation 
* Guaranteed Product Quality 


PROCTOR CONTINUOUS CONVEYOR DRYER 
AT NATIONAL YEAST COMPANY 
Yeast r q res sel tive irving ethods This Proctor “« 


Schwartz installation at National Yeast Company main 


Proctor equipment provides the control and flexibility essential 
to profitable drying performance. Many wet-solid materials 
heretofore unsuited to conveyor drying can now be handled 
with speed and ethciency. And, as with all Proctor equipment, | 


guarantee ss 7 terms of finished product produced 


WRITE FOR BULLETIN = 390 


PROCTOR DRYING EQUIPMENT WRITE FOR DETAILED INFORMATION 
* Tray Dryers * Truck Dryers * Pre-forming Feeds 
* Continuous Conveyor Systems * Spray Dryers | 


PROCTOR & SCHWARTZ, INC. | 


Philadelphia 20, Pa. 


Manufacturers of Industrial Drying Equipment and Textile Machinery 


tains the Or quality color, aid viability of the | 
east at considera ncreased drying rates a 
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posal on the philosophy of training food technologists. 
Lam providing a brief account of the teaching philoso 
phy of the Department of Food Technology here at 
Rutgers Universitv. We do not believe that we have 
the best philosophy but it may be a starting point for 
this committee 

\s to what type or types of food technologists should 
receive training. here at Kutgers we believe there 
are two types. There is one type that intends to do 
research and there is another whose abilities and 
inclinations are more towards production, quality con 
trol, or imspection work. The person planning for a 
research career will normally be preparing also for ad 


vanced degree work, while the other will usually be 


terminating with the Bachelor's degree. Again we do 


not believe that we have the best answer but it is offered 
for the committee's consideration 

The “core” curriculum here at Rutgers for the re 
search person ts 

1. Chemistry through physical chemistry 

2. Mathematics through caleulus 

3. One vear of physics 
4. One vear of bacteriology 


5. (ne semester engineering drawing 


Phe “core” curriculum for the other person is the sami 
as for the research person with the exception that he 
does not take physical chemistry or calculus. Thus 1 
he decides to go over into research training or go on for 
advanced degree work he needs only to pick up these 
two subjects 

Comments on the subject of a umfarm curriculum for 
the education of food technologists wall be welcomed 


Warter \. Mactinn, Chairman 
IFT Committee on Education 


PHILOSOPHY OF TEACHING 


Department of Food Technology 
Rutgers University 


The purpose of the Department of Food Technology 
is to prepare students to embark on a_ professional 
career in the field of preserving food. For the under 
vyraduate student, two distinct curricula are provided 
one designed for the student intending to pursue ri 
search work as a vocation: the other designed for the 
student desirous of entering the production or the qual 
itv control field. The former stresses basic principles 
more than does the latter. Training in the understand 
ing of basic principles rather than in the practice ot 
specialized procedures, it is believed, decreases the 
length of the indoctrination period for the neweomer 
in his vocation 

Food Technology, the science of preserving and 
manufacturing food, is based upon principles of various 
branches of science, foremost among which are mathe 
matics, physics, chemistry, microbiology, and mechani 


cal. electrical, and sanitary engimeermeg 
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he philosophy teachine of the Department Is 
based on two beliets, (1) that the mdividual is of para 
mount value both in his own right and as a citizen in a 
democratic society and (2) that he is prepared to meet 
his moral and material responsibilities to himself and 
to society only through diligent personal effort to ce 


velop Ins power of understanding, his analytical skill, 
and his manual dexteritv. To attain these ends, studies 
in the humanities and basic studies in several of the 


sciences are included in the teaching curricula. It is 
believed that a student in these curricula best acquires 
broad development by gaining a svstematized knowledge: 
of principles, theorems and hypotheses, without) clut 
tering his mind with little used specialized facts and 
procedures. The constant purpose, therefore, is to i 
still in the individual a powerful incentive to search for 
ind to apply true principles im all aspects of humans 
relations 

lo develop his aptitude in craftsmanship, the student 
is required to do laboratory work in physics, chemists 
ind bacteriology and is encouraged to do similar worl 


in a branch of engineering. This policy presupposes 


that manual skill is not selective, in other words, that 
aptitude in the use ef the hands in one tield extends 
into other fields. It also presupposes that the cultivation 
of this aptitude in a basic line of endeavor constitutes 
hetter vocational training than the cultivation of sucl 
aptitude in routine courses covering specialized Food 
Fechnology procedures. addition to the manual 
proficiency acquired such work, a knowledge 
principles gained in laboratory work plivsics, chet 
trv, nuicrobiology, or engineering is certain to be usetu 
In any vocation in the field of Food Technology 

Notwitl standing the heavy stressing of basic tran 
ing, the acquiring of factual knowledge 1s not neglected 
The historical background of Food Technol gy and 
specialized knowledge dealing with the more complex 
applieations of science in Food Technology are taug 
in courses 

Facts are also acquired by the student through re 
search Phe research work is concerned witl pre ems 
in food preservation and manufacture and to food pacl 
wing Insofar as it contributes to food preservation and 
manufacture. Research constitutes a substantial portion 
of graduate level training 

Much practice in written expression is required ol 
the students to ¢ xpress (a) \ hat has been learned, (b) 
plans for activities, including research, and (¢) reports 
on activities of the student, on literature reviews, et 
It is beheved that the expression of thoughts in written 
form leads to clear thinking and to an understanding of 
the subject matter being covered 

The ability to understand, analvze, and interpret 
lacts and principles (the goal of every realistic educa 
tonal curriculum) is a difficult goal to attain. Thus 
the essence of obtaining an education is hard worl 
With a preponderance of basic science courses in the 
curriculum, selectivity for entrance ts essential. Success 
ful results can be expected only if those who matricu 
late for training in Food Technology are persons wl 
are strongly motivated by a desine for an education 
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Fritzbro Arome’ Maple 
Imitation 
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Recommended “se in 
tions 
= 


WHETHER GENUINE OR IMITATION, jou have your choice of ovo of the 


finest maple flavors ever offered, in 


FRITZBRO’ TRUE MAPLE CONCENTRATE 


a genuine maple flavor prepared under the Sale & Wilson Patent which provides the natural, unaltered 


flavor and aroma of maple in convenient liquid form; and: 


FRITZBRO AROME® MAPLE IMITATION 


a skillful combination of true maple flavor and other natural flavors to produce a strong characteristic 
imitation maple effect. These specialties may be used wherever the need is for fine, smooth maple effects 
and where solubility, convenience, economy and ease of handling are matters of important consideration. 
These flavors are recommended for use in confectionery manufacture, baked goods, household flavors, 


ice creams, syrups and a 


tobaccos. For free Flavor y 7 
Established 1877 
Data Sheets describing 


these materials and/or 


working samples, write us PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


usetts, © Chicago, Ulinois, Cincinnati, 


California, St. Louis, Missouri, 


on your letterhead indicat- : 
“ BRANCH OFFICES and STOCKS: Atlanta, Georgia, Boston, Massa 


ing the use to w hich re- Obte Los Angeles, California, Philadelphia, Pennsylvania San Fr 
Montreal and “Toronto, Canada and * Mexico, D. F. FACTORY: Cli 


quested sample will be put. . 
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CHEMICALS IN FOODS LEGISLATION 

Some well qualitied observers have reported that 
since 1956 is a national election year, it is more rather 
than less likely that food additives bills will be con 
sidered by the 2nd Session of the 84th Congress. The 
subject is nonpolitical and for the protection of public 
health. To be the sponsor of a bill which will satisfac 
torily compromise the debatable issue is the goal of 
several Congressmen 

Besides the scientific and technological aspects of the 
problem, the bills incorporate different opinions on the 
regulatory process to be employed by the Food and 
Drug Administration. Pre-testing of new food additives 
has general agreement. [rior approval or “licensing” by 
F.D.A. and the use of court injunctions after certifica 
tion of safety of the chemical by manufacturers or users 
have been proposed 

Phere is some agreement on the desirability of separa 
tion of the consideration of unintentional chemicals in 
foods from deliberate functional food additives. This 
may leave unintentional chemical additives as the only 
class of chemicals under Section 406(a) of the Food 
Drug and Cosmetic Law 

(pinion is still divided on the subject of scientiti 
advisory committees although a shift of sentiment. in 
favor of such committees has been noted since the suc 
cessful use of such a Committee by the Secretarv im 
the Aramite pesticide tolerance case 

Inasmuch as public hearings may be held early this 
vear, plans should be made promptly by those expecting 
to take part in the molding of opinion leading to new 
food legislation 

It is expected that pertinent information on the more 
important Bills and Amendments will appear in this 
column from time to time 


COMMITTEE Crhemicats IN Foops 


Phi Tau Sigma National Meeting 
Held in Boston 
New Officers Installed: Dr. Livingston Sets Goals 


Boston, December 1, 1955: Phi Tau Sigma, the na 
tional honorary food science society, held its first annual 
business meeting here today. The meeting was high 
lighted by the installation of the national officers for 
1956. They are: Dr. William B. Esselen of the Um 
versity of Massachusetts, president; Dr. Carl S. Peder 
son of Cornell University, vice-president ; and Dr. Jean 
Caul of the Arthur D. Little Co., secretary-treasuret 
These posts had been held during 1955 by Dr. Gideon 
I. Livingston of the University of Massachusetts, D1 
William D. Powrie of the Canadian Central Experi 
mental Farm, and Dr. Enio Feliciotti of the Hazel Atlas 
Co., respective ly 

Noting that this dav marked the second anniversary) 
of the establishment of Phi Tau Sigma, retiring presi 
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dent Dr. Gideon I. Livingston warned that the society 
faced the most crucial vears of its existence. If it is ti 
weather them, he admonished, it must strive to becom 
“not only a fraternity of food scientists, but an instru 


ment for the advancement of food science itself.” 


Retiring president, Dr. G. E. Livingston (2nd left), congratulating 
1956 Phi Tau Sigma president, Dr. W. B. Esselen, also of the University 
of Massachusetts. Others are Dr. F. J. Francis (left), executive secre- 
tary and Dr. Jean Caul, secretary-treasurer. Absent is new vice- 
president, Dr. Carl S. Pedersen of Cornell University. 


Stating that its mere ability to grant recognition to 
scientific achievement would not justify the existence 
of the society, Dr. Livingston outlined tive areas 
endeavor which might be developed in the future: 1 

a broad treld 


Way 


fostering the concept of food science as a 
drawing from all segments of science in any 


cerned with the nature, production or utilization ot 
food; 2. exercising its responsibility. in food science 
education by concerning itself with standards 


ing and disseminating information on matters of educa 


~ 


tional interest; 3. developing its publications, currently 
limited to a quarterly, The Food Scientist, which will 
publish primarily biographical, historical, educational 
and review articles —by sponsering the publication 
| gnizing 


monographs ; 4. sponsoring various awards, recog 


scholastic, research or teaching achievement, d 5 
granting financial assistance toward fundamental re 


search in fon science 
Dr. Olin Ball has accepted the post of editor 
Food Scientist. Wis knowledge of the major problems 
of food research and technology and his distinguished 
contributions to these fields assures a bright 
the journal 
— 


Annual Meeting Bulletin Board 


FINAL NOTICE ON SCHEDULING ANNUAL 
MEETING BREAKFASTS AND LUNCHEONS 
Requests for special breakfasts and luncheons, t 
gether with estimated attendance should be sent mm 
mediately to Mr. W. ©. Edmonds, 624 Norton (ve 
Kirkwood 22, Missouri. Closing date for reques 
February 15, 1956. 
lentative open dates are 
Breakfasts—June 11-12-13-14 ( Monday throug 
Vhursdavy ) 


Puesdav, June 12: | 
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IMITATION RASPBERRY BY FIRMENICH 


FIRMENICH INCORPORATED 
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\ direct and authent I roductior { ras ries Il eir { ar 
erfection in Raspberry Flavor by Firmenich. For Fi took fully 1 43 | 
o give therm greater sales appeal. Samples and technical data on request, 
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they save three-fourths « time formerly ree 


prepare dinner trom: scratch? im the kitchen 


Food Physics | Phe revolution going on in food production, selection 


Program Complete for Symposium on 


~ 


ackaging. distributien ay 


program ont the physicist in improving processimg. 
thre quality nd processing foods. subject of the svm foods is still in the ea stives ‘ ul ead t 
posium te b \larch 15-16, 1950 dreamed-of mmiprovements thi ture 
att been completed. The svmpositum and the rest of the world 
is sponsored jointly | ~outhwest Research Institute Here is the detailed program 
nad the lnstitute Food Technologists. Speakers will 
1) lenders tlie cve pment of new techniques Tor 
- \ Nevistrat | i Hot 
food processing. Ney researe people from. the food 
industries throughout the nation wall attend \ 
Vas | t. Sout t 
Great changes in food packaging and processing im nstitute; L. E. Clifcorn, President, Instit 
the past few irs foreshadow even more momentous Food Tech 
developments to come. Demands of homemakers for Y-15 A.M. “40 Fields of Physic | 
more fully processed foods and a wider vartety have com brood istry 
pletely changed rocessing methods ood proces 
Using new te whicl athow then te 
1 o-oo il Lest ti 
chieve mu etter products than our grandmothers : 
‘ by M Ix \ 
uld \ iniable can be controlled MI. Sha 
thi uy elect scanning ind measurement devices t in t t 
Meats can be s ed uniformly through the use of an 10°45 AM rd ‘ 
electrostatic charge so that smoking time ts nm longet t ~ 
a matter of ince and guesswork bat 
K.P. Din Chemist, and J. 
Scientists todav are working on the irradiation of sila 
foods for sterilization and preservation Department 
promises to gore itly lengthen the sheli-lite of certam 1-30 \ \ | 
foods without aflecting taste, color or odor 1). M. Doty. Assist ) 
Phere are ovens on the market which wall cool founds 
with radio frequenev or dielectric heat. Since heat ts 
merely a matter ¢ molecular activity, the of thre 
\ Cor Shumat \ 
ecules 11 i accelerated Wit radu ire | do Chemistry Purdu | iversit 
queney waves and will ¢ evenly throughout. 
drawback t dielectric cooking is the necessity tor t | 
sing a separate source of radiant heat mm order to pre Oualits 
duce the attract n crust, color, and some of the lL oH A 
taste factors we are accustomed to ry t “a 
I> } 45 \ \ ren ‘) 
Physicists are constantly seeking ways to utilize other Measu 
nin t vVaical 
forms of ener in the processing and preparation of ' 
ad lise ¢ uitrasonics offers sen posstbi ities - Divisi SDA | 
because this too 1 eventually enable us to accelerate Marvl 
the motion of the molecules efficiently. Sonics are also -.20 PM. Banauet. Plaza Hot 
proving useful in the production of more perfect mixes Pal Add 
and emulsions ( 
Quality ontrol lends itself verv readily to the appli | MARCH 16 
tion of physical sciences techniques since qualitv 1s ‘ 
| | wo A.) Food Pro th ‘ 
largely a measure of the physical characteristics of a Quentin | icKenna 
product crait \ ( Ca 
uniterm degre quality will not mean that t, Me! 
foods become less interesting and tasteful. Variations $5 Potent t 
can alwavs be made | the homemaker in seasoning f rocesst 
71 Semor | \tomics Inter 
' temperature, time. and humidity controls : 
Nall 1 1 rt 
. When te food, she alse buys \viat Pa ( 
cleaning, peeling, cutting up, measuring and nuxing. It ‘ 1) 
includes extra time saved in precooking and portioning lacstrumentation at 
The result of this is superior freshness. uniformity of Important Problems in the | t 
results, a higher degree of nutrition, better retention ot rH aie | : 
i Lal Stat 


r nutrients, as well as bettet gg pg es 


convenience in storing and serving Delaware 


‘ye lane crease the cost of ford u page | 


vitamins, 
10 


\ VA 
/4 many food plants ALVA imitation maple 
= 
~ \ F a has been the standard for over thirty 


“Years as flavoring for candies, syrups, 
~ x baked goods, extracts, ice cream, etc. 
Wherever the best real North Woods flavor 
is wanted, try ALVA imitation maple. We 
think it will be your standard too, year 

after year. 


and recommendations for your 


‘ “particular product at your rec 


van Ameringen-Haebler, Inc. 
521 West 57th St., New York 19, N.Y. / 


4 
YEAR AFTER YEAR 
| 
\ For real “‘True-To-The-Tree”’ Goodness! 
§ | 
! 
| 


FOOD 


PROGRAM COMPLETE FOR SYMPOSIUMS 
ON FOOD PHYSICS 


(Continued from page 10) 


und-table Discussion” 


All speakers pat ticipating 


12:15 A.M 


11:45 A.M. Coneluding Remarks 
i ©) \Meara, Manager, Chemical Physics 
Southwest Research Institute 

Barbecue Luncheo 
Southwest Research Institute Grounds 

2-00 PLM lour of Southwest Research Institute 


PLM \djournment 


Fellowship Honoring Samuel Cate 


Prescott Announced by the Refrigera- 
tion Research Foundation, Inc. 


lhe Refrigeration Research Foundation, Ine., has 
established a graduate fellowship with a= stipend ot 
$2500 for one year which shall be used to pay academic 
expenses, such as tuition incidental expenses 
4 a graduate student in the held of food refrigeration o1 
jood technology, with special reference to the applica 
tion of refrigeration to foods. The Fellowship is estab 
the Foundation’s Chairman of the 
Board of Governors, Dr. Samuel Cate Prescott, Emeri 
Science, Massachusetts Institute of Tech 
young 


and /or 


lished in honor af 


tus Dean of 
to give encouragement to 
telds ot food re 


nology. Designed 


men and women in research in the 
frigeration and refrigerated warehousing of commodi 
ties, it Is also designed to point up opportunities for 
research or emplovinent which exist in these spheres 
of work 


recommended by om 


It is especially vy the Award ¢ 
mittee administering the Fellowship that the applicant 
already have a Bachelor of Science Degree or its equiva 
lent, and that the award be used in giving such a student 
help in attaining a graduate degree in the field specified 
His previous training should include work in the fields 
of biology, bacteriology and the essential branches ot 
chemistry and physics, including some knowledge of the 
heat transfer and thermodynamics as 
ipphed in the application of refrigeration 

While it is the intention of the Refrigeration le 
search Foundation to continue this program from veat 


principles ot 


to vear, beginning with the acadennc year 1956-57, it 
reserves the right to terminate support of this Fellow 
ship on due notice 

It is assumed that during the academic fellowshy 
vear, the work required should include such courses 
as may ordinarily be required for the Master of Science 
Degree in the institution attended, and should further 
include some course or investigation work in the field 
of retrigeration of foods, or for work towards a higher 
degree, if the candidate already has a Master's degree 

ihe Foundation reserves the right to withhold the 
fellowship Award in any year in which an acceptabl: 
candidate cannot be selected 

\ddress applications to: 
and Director, The 
200 Midland Bldg., 
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Mr. H. C. Diehl, Secretary 


( olorado Springs, olorado 
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Refrigeration Research Foundation. 


ARS 


PEBRI 


Recently Elected Members of IFT 


Kaymond T. F. Aca 
812 Mapunapuna Street 


Honolulu, T. H 


Emil L. Bernier 


Continental Can Co. In 


200 Berkeley St 
Boston, Mass 


William E. Delaney 
7331 Maryland Ave 
Chicago 19, Il 


Dr. Robert A. Gillies 
Univ. of [linots 
Dept. of Food Tec! 


Urbana, Ill 


Elwynn L. Keyser 
1, H. Filbert Inc 
3701 S. Western Blvd 


Baltimore 29, Md 
Rose Krog 

Purdue University 
School of Home Fee 
Lafayette, Iriel 

Robert LaBelle 

N. ¥. S. Agr. Expt. St 
(,xeneva, 

Carl W. Lorentzer 
26-46 202 Street 
Bayside, L. N. 
Arthur L. Marshall 


6 Lakeside Avenue 
Beverly, Mass 


McLeod 

Columbia River I’ 
Ass'n, [ne 

P.O). Box 60 

\storia, Ore 


Scott 


Joseph T. Rossi 
Industries, Ine 
Box 338 


Fruit 
Bradentot 
Lloyd B. Rothe 
Keleo Co 
120 Broadway 
New York 5, N. \ 
(George 

Adee Avenue 
York 67, N 


Hou 


New 


rederick Saporits 
809 Barbara Blvd 


Franklin Sq., N.Y 


Peter J. Stavisl 
1112 Geil Ave 
Des Moines 15, la 


Dr. V. C. Stebnitz 
Chgo. Dairy & Food | 
6930 N. Clark St 
( hicago 26, Ill 
Margaret W. Stroud 
Syracuse University 
Home Eeor 
10, N.Y 


College ot 


>yracus¢ 


it kers 


(,orvallis 


Harry | 
Box 315A 
Lake Gro 


Alex Var 
851 Hunts 
Bronx 59, N 
Johan van M 
Central 
Kes. T. N. ¢ 
lishertes Dey 
Harimgekac l 
Wig 
\ustral 
marcus \ 
Carittit 
Carte 
Los Angel 
ich 
2224 Piedn 
kel v 4, ( 
STUDI 
Max Fk. Box 
Dept H 
Blacksburg, \ 
lovee A. Fer 
Km 
{ rva 
th \ H 
64 Catter 
Sul 
He 
626 Mer 
Coral Gabl 
Fla 
Phillip Is 
1] spat i 
Robert J. 
2111 Harri 
( alli 
wk kK. M 
440 No. Oth St 
Corvallis, Or 
Birgit Mon 
Lhe ‘ 
Babcock Ha 
Madison \\ 
J 
High Street 
lalden 48, \la 
Stanley 
10 So. 


\\ 
{ 
| 
t | 
ib 
Wornat 
ve, Ore 
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SPISORAMA 
SOLUBLE 
STRAIGHTS 


Spell Sure Success for your meat products! 


Spisorama Soluble Straights are completely 
pure products, and both strength and quality 
are uniform from batch to batch. Let the 
D&O Laboratories become your personal 


sentinel on quality control. If you use 


Pepper - Ginger - Coriander - Cardamom 
Allspice - Mace - Sage 


in your prepared meat or other food product 
..try Spisorama Soluble Straights. We 
sincerely invite your most exacting compar- 


isons. 


OUR 157th YEAR OF SERVICE 


DODGE & OLCOTT, INC. 
180 Varick Street, New York 14, N. Y. 
» ESTABLISHED —<a Sales Offices in Principal Cities 


ESSENTIAL OILS * AROMATIC CHEMICALS * PERFUME BASES * FLAVOR BASES ° DRY SOLUBLE SEASONINGS 
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| ( 
i” 
pally 
; 
EGA. oy, 


*ACRONIZEI 
14 


4 trade-mark of Am 


— 
; 
t 4 rae | 
new proce S aoor to 


tlavor and quality right into the con 
home 


kaging of poultry has become 


teed—the amazing new 
the growth of spoilaue 
freshness under condi 
] 


tien Deror Dic. 
\cronized tl frst Government-accept 
‘ to bring ou the foo preserving ben 
hts of American Cyvanamid Compa i 
biet ind back 
ears of research and testing 
/ pre p Ng f OV ¢ th 
cron vou these marke 
In addition, Acronized gives vou these market 
ny advantage 


e Protects vou aga 


Ic lay Sin transit 


juency of very 

e Increases volume to pt nt accounts, whe 

i ifely irry fu nventorie 
e Leve peak andva production 
Ye t Acronize i require \ rtually no hang n 

pro t ney uf \ in a 
\ j olution te tank an 
bacterial growth on the bit is retarded tron 
that po nt on. 

IONAL PUBLICITY ts telling America’s hou 

ves about Acronized chicken. Now thr 
time to identity vour poultry with th story 

ik advan 
IV rite today tor details on how vour plant may 
auality tor the Acror tranchise 


IMERITAN (yanamid compas) kin Chemicals 1) vision 


30 Rockefeller Plaza, New York 20, N.Y. 


ACRONIZED! 
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| 
e Opens new and more distant markets 
vou an del r “‘fresh-killed’”’ 
a reality with da 
process that retards 
bacteria an rolor 
| 
| 
WA 
the freshest poultry i eee 
p y | 
| 
| 
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Selected Abstracts’ 
ANALYTICAL METHODS 


Partition chromatography of synthetic 


detergents. 
Franks. F. Nature, 176, 093-4 (1955) 
\ convenient method of sepg. substances 
conte. alkyl groups differing in lengtl 
was developed by means of paper pat 


tition chromatography 


The qualitative analysis of surface-active 


agents. 

Rem, V. W Avston, T.. AND YOUNG 
B. W 682-9 (1955) 

\ simple qual. scheme was developed 
for the characterization of surtace-active 
avents. It is more positive than previous 
schemes. Present methods depend upon 
the application of a large no. of chem 
tests. and this work shows how the no 


such tests may he greatly reduced by 
the u spectroscopi exam ot the 


oduc ts 


Electrophoresis in agar plates. 
Bussarp. A.. Perrix, D. J. Lal 
Clin. Med.. 46. 689-701 (1955 


\ study of the phys. conditions during 


electrophoresis u igar is compared to 
paper, Was rtake Phe almost negh 
gible resistance offered by agar to the 
movement of most protems Was con 
firmed Lhe ibsence trailing ot pro 
teins was noted. Detection and detn. of 


the amt. of proteins can be performed by 
lirect staining of the plates and subse 

quent photometric scanning With these 
improvements the agar plat technic per 
mits the measurement of mobilities ot 


arged constituents 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 


Collagen and elastin in connective tissue. 
Hat D. A.. Keecn. M. K., Resp, R.., 


Sanu. Tt R. E.. anp Woop 
M. J. Geront 1) 388-99 (1955 

The tro svnthesis of elastin-like 
material tron lagen is used as a hasts 
for the elahorat two hypothetical 
schemes for the : synthesis of elas 


tin. The two hypotheses differ in that one 
supports the direct synthesis of elastn 
from the products ot fibroblastic activity, 
whereas the other requires the prior for 
mation and subsequent degradation of col 
lagen fibrils and the synthesis of elasti 


from a selection of the fragments. On the 


hasis of these hypotheses rational explana 
tions of the  histologn electronmuicre 
scope, X-ray ind biochem. findings or 
normal conmnectty tissue cal Ine mack 
and the speci features of ler 
otic tissue. senile elastosis skin, and 
Ehlers-Danlos skin can be explained 
These Selected Abstracts are made ava 
t Trecunotocy through the cooperation 
§ Associate Editor H. A. Campbell and_ the 
General I s Corporation oat White Plains, New 
VY ork The hre tions found in these abstract 
Cher Abstraet 


The terminal amino acids of wheat gli- 
adin. 

RAMACHANDRAN, L. K.. MeCon 
NELL, B Can. J of Chemistry, 
1463-6 ( 1955) 

Wheat gliadin was found by 2 different 
methods to contain 3 N-terminal histidine 
residues for each mol. wt. of 27,000 
Trace amts. of N-terminal aspartic acid, 
vlutamic acid, alanine, valine, and serine 


were also detected 


Biosynthesis of proteins. III. Precursors 
in the synthesis of casein and 3-lacto- 
globulin. 

Askonas, B. A. Camppert, P. N 
Goptx, C.. anp Wark, T. S. Btochen J 
61, 105-15 (1955) 

Methods were developed for the isola 
tion of peptides from partial acid hy 
drolyzates of 8-lactoglobulin. The results 
indicate that casein and s-lactoglobulin 
are synthesized from the tree amino acids 
of the blood and that peptides for milk 
protein synthesis are not supplied by par 


tial hydrolysis of plasma proteim 


Studies of the nitrogen sparing action of 
carbohydrate with the isolated per- 
fused rat liver. 

Mitter. L. L., Burke, W. T.. AND 
Harr. D. E. Federation Proc., 14, 707- 
16 (1955) 

The isolated perfused rat liver was 
used along with lysine-6-C'' to demon 
strate that the major portion of endoge 
nous urea Nis derivable from catabolism 
of the blood and liver proteins. On the 
basis of N “balance” calcns., glucose 1s 
definitely superior to fructose sparing 
the N of an added complete amino acid 
mixt. However, both sugars depress en 
dogenous production to al equal extent 
Supplements of lactate, pyruvate, and a 
ketoglutarate are relatively inefficient in 
sparing the N of an added complete amine 


acid mixt 


BOTANY 


The sweet herb of Paraguay. 

Frercuer. H. G. Chemurate Digest. 14, 
7 (1955) 

From the leaves of this small wild 
shrub. gathered at time of flowering dur 
ing the Paraguayan summer, chemists 
have extracted Stevioside, a white com 
pound 300 times as sweet as table sugar 
and without apparent toxic effects in 
various exptl animals. It is composed 
only of C, H and O and contains, as part 
of a large mol., three mols. of glucose 
Stevioside, therefore, is not only the 
sweetest natural product yet found but the 
only substance of high sweetening power 
which is non-nitrogenous and contains 


glucose 
MICROBIOLOGY 


Transfer of antigens by phage lysates 
with particular reference to the 1,w 
antigens of Salmonella. 

Epwarps, P. R., Davis, B. 
Cuerry. W. B. J. RBacteriol., 70, 279-84 
(1955) 

Through the action of phage lysates 
wtigen vere transferred to or from & of 


But why MEN over 45? 


Our doctors still don’t know 
why, but if you are a man 
over 45 you are six times as 
likely to develop lung cancer 
as a man of your age twenty 
years ago. They do know, 
however, that their chances 
of saving your life could be 
about fen times greater if 
they could only detect can- 
cer long before you yourself 
notice any symptom. | Only 
1 in every 20 lung cancers is 
being cured today, largely 
because most cases progress 


too far before detected 


That's why we urge that you 
make a habit of having your 
chest X-raved every s1Ix 
months, no matter how well 
you may feel. The alarming 
increase of lung cancer in 
men over 45 more than Jus- 
tifies such precautions. Far 
too many men die need- 
lessly! 


Our new film “The Warning 
Shadow” will tell you what 
every man should know 
about lung cancer. ‘To find 
where and when you can see 
this film, and to get life- 
saving facts about other 
forms of cancer, phone the 
American Cancer Society 
office nearest you or simply 


n care 


write to “Cancer” 


of your local Post Otlice. 


American 


Cancer 


Society 


| 
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The effect of Salmonella pullorum infec- 
tion on amino acids of the chick. 


Ro Hor_tMa | AND 


\ = CHOCOLATE PUDDING 


The fine structure of cells. 


120 Broadway, New York 5, N. Y 

20 N. Wacker Drive, Chicago 6, III 

530 W. Sixth Street, Los Angeles 14, Calif 
y Cable Address: Kelcoalgin—New York 


. 
' 
Dietetic pudding mix for prep-ring instant-type puddings easily made with MARGEL, 
wed ln rald 
: ‘ ' specially prepared algin stabilizer for low calorie cold milk puddings ' fos 
' 
i MARGEL 18.3% ! 
| it FINE QUALITY DUTCH COCOA 55.2 
‘ ; CALCIUM GLUCONATE USP 12.8 
TETRASODIUM PYROPHOSPHATE, ANHYD 7.4 i 
Technic for micros« opic count of micro- SODIUM SUCARYL 1.5 
organisms directly on membrane fil- ' SACCHARIN 0.5 
ters 100.0% | 
65-8 
Add a one ounce package of the above | 
4 t ; pudding mix to two cups of milk with stirring. 1 
CALORIC VALUE: t 
, ne Caloric value of MARGEL is about 1.0 calories per gram 
' H Pudding made with this mix and 2 cups of skim milk 
t} : will provide 4 servings at 59 calories each or 6 servings at 39 | 
en calories each. Algin stabilizers reduce or replace 
by starch and sugars, cut calorie content way down! 1 
Significance of enteric bacilh in foods. - 
Dac (;. M ” Mlealth. 44 
151-5 «195 
1 
tor 1 1) Gives desired viscosity and body 4) Provides a smoother, cleaner i 
ility t 
sols he sa ; 2) Assures greater stability to 5) Easy, quick, and complete solubility : 
: : 6) Easy to use in all kinds of dry mixes, ! 
i te 1 3) Prevents separation dry blends, or paste type products ' 
' For further information on the use of Kelco Algin products in dietetic food i : 
rest Kelco regional offic ted be + 
The effect of dihydrostreptomycin on the ; formulations, write your nearest Kelco regional offic below ; 
formation of adaptive enzymes by a : ; | 
strain of Escherichia coli. 
M anp P \\ | ! 
1 
nat mes for 
and 4 
t ¢ ce 
t \da \ tor 
shise irl 
requir 
anitil 


the Salmo erotypes known to con 
nhase 2 | prohable ral ges i} 
UU, ELLS BES! 
= 
liver of chicks infected 
ae j | 
0 
79-62 
An atter made t w that KELCO - 
i it leve 


SELECTED ABSTRACTS 


of resolution provided by the electron 
Microscope ( r and mitochondria wm 
their tine structure ire excellent exam 
ples. Further cell components of some 
special interest nm. this regard are a finely 


divided, vacuolar system of the cytoplasm 


frequently associated small par 


tieulat 


NUTRITION 


Phytic acid and its importance in human 
nutrition. 


} tr Revs 13 
57-9 (1955 
It is clear that phytic acid is present 
many of our foods and that tt may iter 
vith mineral nutritiot The phytate 
problem may be serious m areas of the 
vorld where the people consume large 
umts. of unrefined cereals and small amits 
fi Ca. It is net an important problem in 
th United States vhere the peopl 
usually  consun retined cereals, and 
enerous amt i rich foods 


A study of the interrelationships of the 
energy-yielding nutrients, blood glu- 
cose levels, and subjective appetite 
in man. 

Fryer, J. H.. Moore, N. S.. 

H H vp Youne ( \l Vetabolism 


mad 459 (1955) 
Protei s more important than either 
i wr carbohydrate satisiving appetite 


this effect of protein is unrelated to any 
influence on blood glucose levels or rate 
lization The low carbohy 


rate dict. which had the highest satiety 
value, also was associated with the amt 
peripheral glu utilization as judged 


from peripheral arteriovenous differences 


Body composition in obesity. 


ers 72. 285-6 (1955) 

These studies provide objective evidenc 
for the fact that t major body com 
ponent sts 1 ss ta 
lt would further seem to indicate that an 
organism lv a defimte amt 
ol proten mount of protein pro 

wed im the adult animal is not changed, 
| mereases body 


regardless of marked 


The energy expenditure and food intake 
of individual men. 

©. Fretcuer, J. G., Wip 
powson, | M snp McCance, R. A 
Brit. J. Nutrition. 9. 286-300 (1955) 

ndividual expenditures of energy m a 
vroup of 12 young British soldiers were 
td. by collecting expired air in Douglas 
hags on the Max Planck Institute calori 
meter. This air was then analyzed using 
the Haldane on the Scholander ipp The 
energy expended tor various activities 1 
cal./min. was tound to be as_ folle-ws 
lving—1.48, sitting—1.60, standing—1.82, 


marching 6.03, running 11.67, stair 
launbing — 10.30. dressing —4.00, tennts 
13. ewelme 7.72. and driving — 3.38 
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Preliminary studies on the effect of feed- 
ing sorbic acid upon the growth, re- 
production, and cellular metabolism 
of albino rats. 

Demaree, G. E., Srocren, D. W., Me 
B. W., Coscrove, F. P 
J. Am. Phar. Asso $4, 619-21 (1955) 

Simple observations on the amts. of 
food eaten daily indicate that the meer 
poration of 10% sorbic acid into the dict 
did not appreciably alter the quantity «1 
food consumed by the test animals. Son 
ont the test mimals showed a Ingh 
growth rate and a higher ratio of liver 
wt. to body wt. than did the controls. T1 
reproductive capacity was found to | 
normal. Ne sigmilicant differences wer 
observed 1 the oxveen consumptiot ! 
liver homogenates of the parent genera 
tion: the differences observed in the first 
generation were significant at the 
level. The female controls of this group 


showed the highest rate of oxygen con 


sumption. The rate of oxygen consump 
tion of the liver homogenates trom. the 
males and females of this generatien 


treated with 10° sorbic acid were almost 


identical 


Relative effectiveness of antibiotics in 
rats given limiting B vitamins by 
mouth or by injection. 

Jones, J. D.. ann Bauman, C. A. J 

Nutritio 61 71 (1955) 

Limiting amts. of thiamine, riboflavin 

and pantothenic acid were administered t 

rats either by inclusion im the diet or by 

subcutancous infection, and the effective 
ness of dietary antibiotics on growth detd 

The results suggest that the antibiotics 

stimulate an increased tmtestinal synthesis 

of these vitamins, but leave the questior 


open whetl r this 1s the nly mechanisn 


involved 


Vitamin A stability in feeds. 

Vutrition Revs., 13, 270-1 (1955) 

These studies demonstrate the detri 
mental effect of trace minerals on vitamin 
\ stability and also show the superiority 
of the wax-coated, or “stabilized,” vita 
min A under these conditions. The sta 
bility of the vitamin A in the wax-coated 
product suggests its usefulness in lab 
expts. in which trace mineral mixts. are 
used in purified or synthetic diets 


Vitamin D and calcium absorption. 
13, 271-2 (1955) 


The authors conclude that the primary 


Nutrition Rews., 


effect of vitamin D is on the absorptiot 
of Ca from the intestine 


Nutritive quality of cereal proteins. 
Vutrition Revs., 13, 272-5 (1955 
At the present time the vast surplus 
ol cereal grains im this country suggest 


that there is no immediate need 


for fur 
ther production tor home consumptio 
although numerous other countries are im 
a much less favorable position. However 
regardless of the extent of productiot 
there is always the continuing problem t 
use what is produced most efficiently i 


order to obtain better standard fo onu 

triture among the consumer 


examples of the potentialities in this re 
vard are contamed im the above tnvestiga 
tion on the nutritive value of rice gern 
and m the efforts lo prove keey 


properties of parbotled rh 


Relation of dietary fat level to fatty 
livers in several strains of mice 
Fentox, P. F.. Downine, M. 


Mersuon, |. S. J. Nat. Ca 


420-32 (1954) 
J3450 (1955) 

Mice of strains, A. C3H, 
YBR/Ch, rendered obese by feedit 0) 
fat dicts developed tatty livers Phis was 
not due to a lowerme of liver anne 
xidase levels nor to a deherency 
line. Mice made obese by the feeding 
diets conte. 25% or less ta I it 
usually develop tatty liv 
mice could not be made obese at t 


develop tatty livers 


Water restriction in nutrition § studies. 


I. Level of fat and protein 
utilization. 
Scureimper, M.. ann \ 
Nutrit 57, 133-45 (1955 
Phe of high-fat or 
liets or both under conditi if HA) 
striction on ilmost all instances was 
responsible for larger wt. losses and a 
greater tree CV italit 
rats than occurred itl irl 
drate diets results are 
ittributed to the recognized tact 
that fat, as well as proten tribute 
less metabolic per calorie thar 


hwadr ate 


Weight gain from simple overeating. 
I. Character of the tissue gained 
KEY \ ANDERSON | 
J Veta lisn ( ; nad? pt 
4, 427-32 (1955) 
Twenty men were induced 
tor O Mos. on a Constant activity 
and thev gamed 2.5 to 22.3 Ke (meat 


10.6 Ke.) Body compn. was studi 


peatedly, before and at the end, by 

evanate diln, space esti The ti ma 
gained proved to be 13> t 15% extra 
cellular fluid, 61 to 64% tat, Oto 1 gly 
cogen, the remainder being “cells.” pre 


sumably cytoplasm. The compn. of this 
obesity tissue” was independent of the 
wt. gain over the range 2.5 to 22.3 Ke 
The mean energy value of the tissu 
gained was 6180 cal./Kg. These values 
are lower in “cells” and higher in 
the compn. of the tissue gained by met 
re-fed after prolonged. sever medernu 


trition 


Hormonal control of amino acid metab 
olism. 
Russet, J. A. Federation 
696-705 (1955) 
At present it can be said, that ot the 
principal hormones known to be in 
portant m this 


(Coontmued on pace 20 


colors that rival nature 


COLORS 
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FOOD TECHNOLOGY, FEBRUARY, 1956 
; SELECTED ABSTRACTS chemical engineering. II. Practical MILK AND MILK PRODUCTS 
(Continued trom page 18) and Observations on temperature changes in 
Cal DOSMONES, SNE Kuinkenperc, AL Chem. > storage and distribution. 
al its Phage primarily or 167-77 (1955) are. A J 
NI ata olism of the In this article the uthor veest lect 1X8. 195-9 
amine acids rules tor the use otf empirical limensional ; 
m the fragments; but instead they and dimensionless equation to aftord be 
aspect of th max. clarity. Several examples of poor 
synthesis or brea proteins with usage are cited from the literature. 
rmat cmp. ot cold milk st 
most or many tissues. author also discusses advantages and dis eS aE eS oe 
t was found that glass bottled milk 1 t 
n 


TOXICOLOGY 
lore rapidly to the coolme eff thre 


{ Effect of aureomycin on liver storage of FOOD storage om temps. than d paper ca 
vitamin A and on growth, depletion AND FOOD TECHNOLOGY toned milk. In this series of tests tl 


and survival time of rats. temps. of the milk in the 2 
Murray, T. K.. ann CAMPBELI A. CEREALS AND GRAINS vas never over 3° F. apart 


I. Nuts 7, 101-10 (1955 The lipoxidase activity of wheat. 


] tfects iureomyvecm on storag t eat cittere bet t 
ot vit \ n growth, depletion 471-9 (1955 ter ca 
rate al surviva rats were studied int ume type ica 
- w evaluation of wtivity u 
\ exts. of wheat constituctt seribed 
Vitam \ survival time al ~ 
tenlet tie ind some characteristics t iroten SUGARS 
depletion tin whi are not large 
bleaching svstem used were examd. Wood molasses. 
enough to influence significantly the liver = ‘ 
4 ‘ lation on tin distributwn { 
enzyme in the wheat berry is obtamed H. L., Farres, E. 
Fors 1? 6 (1955 


A laboratory test for bacterial sensitivity 
to combinations of antibiotics. 
Jawetz, E.. Gunnison, J. B., Core 


Relative nutritive values of proteins in ; +s. at North 4 
foods and supplementary value of 
amino acids in pearled barley and 


MAN, R., AND Kempe, H. (¢ lm. J. Clin, mportant ingre t for tl iti of 
Pathol.. 25. 1016-1030 (1955). peanut flour. 
\ comprehensive test for antibiotic sen- URE, B. J. dar. Poe 3, 789 vorth at least one-hal 
sitivity must measure both bacteriostatic 92 (1955) 
and bactericidal ability of single drugs or \ study on the relative n MEIRIVE values SUGARS, STARCHES AND SIRUPS 
combinations acting on a large bacterial of the protem im 14 ods at ditferent 
moculum. Accurate det ft minimal anti- levels of intake and during several periods Some effects of dielectric heating on the 
bacterial ¢ rug is not essential of experimentation The results are ex properties of a cornstarch. 
\ 2-step test is proposed which is com- pressed as gains in body wt. of t ilbine SiMM B.A MSs 
prehensive and adaptable rat per gr. of protein intal Data a 15, 1315-16 (1955 
“ included «1 th influence ot heat and Study of the effect of dielectri 
a IRON TOXICITY duration of heating on the nutritive value rn the pr pertics of Cort 
Vutrit Nod 13 277 (1955) of the protems dri nonfat milk solids marked change ilkalit 
(skim milk) Data are als recorded ol wedine as vell t 
The result of the expts indicate that the supplementary value i > imine cha 
iron toxicity is not the result of local acids to the proteins in milled barley and 
lamage to t gastrointestinal tract but peanut flour. . TASTE TESTING 
rather to metaboly tfects of the absorbed 2 
was a profound acidosis. This observa Brom, G. Wallerstein Lab, ( 
tiot ve the treatment of Note on albumin protein fractions in a 18, 173-8 (1955 
iron-intoxicated patients sturgeon. Presents and discusses tal 
Dinere, J. ann Dyt the no. of panel meml I t 
PHYSIOLOGY AND MEDICINE Fisheries Research Bd. Ca 12, 646-81 ichieve any desired level of a 
(1955 tor both the “Two-Sample” test and the 
vision. 
im. Vet. Med. The muscle of a sturgeon taken off triang ilar difference te Ment 
127. 236-9 (1955 Nova Scotia contained no trimethylamine vus problems im panel testi 
Domestic animals ar nerally short oxide Phe electrophoretic 
iehted ] ive ul ually curved ‘corneas H.0-sol process Ie 10 
nondialyzable components in the ext., 2 
« focus. hey do have a good night vision, ; 
can see a large area at one time. possess Differential susceptibility of animals to 
a sense of perspective, and have special LEGISLATION dust. 
qualities. Among such are the cat's nar RAN W. Rk = th, 12 
row pupil, the horse’s horizontally elon Part 52. United States standards for 288-96 (1955 
gated pupil, and the dog’s large pupillary grades of concentrated tangerine \vailable data woul 
opening juice for manufacturing. 
\GRICULTURAI Mat ETING SERVICE various animal and humai 
ENGINEERING AND PLANT Register, 20, 7281-4 (1955 gard to the dust retai 
EQUIPMENT Notice of establish ent of U.S. S ind The use of expth animals in the bioassay 
irds tor grades of coned. tangerine juice t dust hazards would theret 
thective 30 days from dat to be valued in this respect. Due t 


Dimensional systems and systems of units tor manutg., ¢ 
in physics with special reference to ot publication. pecies variation, however ~ 
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rolina State Col 
| 
Thott 


to the toxicity of various substances and 
to the relative susceptibilitv. to concomi 
tant infection, animal bioassay of indus 
trial hazards has to be interpreted with 
caution The « mtimuou accumulation otf 
toreign materials in the lung would appear 
to have increasing importance with the 
nereasing life spat \ given dust hazard 
must thus be judged in relation to the 
survival time relative to the exposure 
Directly or indirectly it can be anticipated | 
that the pneumoconio ll be tou 
CaS! t to t tolowis 
Some toxicologic aspects of atmospheric 
pollution. 
NELSON, N lor, J. Pu / 
1289-1301 (1955 
fect am olluti bn 
idered in 3 broad cate i (1) ec 
itn t mercha st potlage 
(2 var ‘ ind irritati 
tot ey imag vould be presenta 
ve and 2 ltl irment 
ea | thects t espiratory 
ter at t ndirect 
he t ma altl ator im air pollu 
ORGANIC CHEMISTRY | 
Structure of collagen. 
RAMACHANDRAN, G. AND KARTHA, 
| (;. Nature, 1 93-5 (195 
ENZYMES 
greement with infra red spectrum, chem 
mpn. a iv data 1s pr £ d 
or rood processing 
ae . a Rohm & Haas commercial enzymes are all natural products... 
and among the most effective aids in food processing 
B | Vodern Pa wu 29 153-6 
a They are easy to use and are well suited to the mild processing | 
| 


conditions common to the food industry. In service they provide 


Recent studies indicate that improved 
methods for the detn. of equil. relative many benefits. For example, they clarify fruit juices, tenderize meats, 
humidity give highly reproducible results aid in the production of pre-cooked breakfast cereals, improve the 

texture of bread, and reduce the viscosity of chocolate sirups. 


PHYSICAL RESEARCH 


Rohm & Haas enzymes catalyze specific reactions; unwanted by- 
Intrinsic viscosity and kinematic  vis- 
- products are not formed. And little enzyme goes a long way toward 


Tine increased production efficiency and greater consumer sales appeal. 

Write to Department SP outlining your food processing problem. 


The paper gives the conversion factor 


for imterrelating intrinsic viscosity with 
kinematic viscosity (the type yielded by A PECTINASE 


¢ fruit juices, concentrates, wines 
capillary viscosimeters Proteim solns 
are emphasized bread, cereal-derived products, 
DIASTASE: corn sirup 


Why are multi-point measurements es- 


sential? 
KLEINERT, J Zucker-u Sussc Cc PROTEASE: meat, fish, beer 


Wirtsch., 7, 862-64 (1954): Food Sci 
27, 2034 (1955) 


lhstr., 

Phe detn. of a single point suffices only 
in true Newtonian fluids, the rheogram 
of which ts a straight line, going through 


RI Chemicals for Industry 
the zero point of the coordinate system 


In all other fluid s:stems, at least 2 eS COMPANY 
points are required for the construction 

of a rheogram for proper characterization WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
Practical examples of the rheograms for Representatives in principal foreign countries 


non-Newtonian systems are given and 
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Products from 


Corn 
and Soybeans 


...from Adhesives 
to Candy 
to Textiles, to Paper 


@ Staley Starch for every purpose! 


INDUSTRIAL STARCHES 


Textiles, Paper, Candy, Bak- 
ing, Laundry, Corrugated Box- 
board. These and scores of 
other industries depend on 
Staley Starch to help make 
better products for home and 
industry. They know that 
starch made by Staley’s is 
quality starch, designed to do 
a specific job well. There is 
literally a Staley Starch for 
every purpose ...one suited 
perfectly to your needs. 

Whether your requirements 
call for Pearl, Thin Boiling, 
Moulding, Oxidized, Dextrins, 
just to name a few of the types, 
you should see your Staley rep- 
resentative. Not only will he 
recommend the Staley product 
best fitted for your process, but 
will be glad to help in solving 
many of your own applications 
and production problems. 

You will find the service you 
receive from yourStaley Starch 
Expert invaluable. Or write us 
direct for further information 
on starches made for your spe- 
cific industry. 


Liquor, Amino Acids, Soy Oils, 
Soy Flours, ‘Lecithin, etc., write: 


A. E. STALEY 
MFG. CO. 


Staleys 


SELECTED ABSTRACTS 


rotatory viscomets 
plastic 


equipment and 


discussed. The 

measurements of flow, wi ‘ 
necessary adjuvant 
mostats, is described ; the method of g 


the results is explained 


Sorption of macromolecules to solidgjur- 
faces: Sorption of dextran to Pllu- 
lose nitrate membranes in the @res- 
ence of serum albumin and sur‘ace- 


active agents. 
RorHMAN, S., Manper, J.. Me N, 


Wetsssperc, S. G. J. CMloid 
Set, 10, 338-50 (1955). 
The sorption of 
collodion 
presence ot 


radioactive ly la veled 
dextran to membranes was 
studied in the O.15M NaCl, 
serum albumin, and three specific deter 
gents. It was shown that dextran 1- ad 
sorbed to collodion and that this process 
is time dependent and may take up to 50 
hrs. to reach a stable state It can be 
seen that, in order to obtain reliable os 
measurements with this 
system, it is necessary to “condition” the 
for a sufficient time 


pressure 


membrane to the soln 
to achieve adsorption equil 


A method of determining particle size of 


powders. 
LAKHANPAL, M. | Ananp, V. D 
inp Purt, B. R. Nature, 176, 692 (1955) 


Describes an app. for detg. the meat 
diam. of the particles of a powder, applica 


ble to very fine particles 


POLYMER RESEARCH 


Precipitation of polymer solutions. 

Corporne, R. S. J. Polymer Sei., 
55-62 (1955) 
relationship between polymer 
system 


\ simple 
conen, and precipitability the 
polymer-solvent-precipitant was worked 
out. \ relationship between pptn. methods 
solvent and other 


of evaluating power 


methods involving the traced 


coetl, was 


Sedimentation of naturally occurring 
polyelectrolytes. 
Gortne, D. A. L., 
J. Colloid Sei, 10, 
\n invariance of 
with mol. wt. was observed between cer 
polyelectrolytes Na 
This result 
network 
breaks up 
mols, indi 


AND CHEPESWICK, ¢ 
440-9 (1955) 


sedimentation rate 


tam conens. for the 
carragcenate and Na alginate 
was explained by assuming a 
Concnis., 
of the 
vidually by applying the Kozeny equatior 
to the flow through the network, the effe 
tive specific vol. and surface of the mols 


model which, at low 


to permit sedimentation 


were detd 


RADIOCHEMICAL 
TECHNOLOGY 


Speculations on hazards of exposure to 
radiations. 
Keosian, J. Science, 122, 586-7 (1955) 
The author believes that the greatest 
hazard of exposure to radiation is to the 
living generation and not to the 
claims that ther 


radiation in 


present 
future 
is no clearly safe dosage tor 


generations. He 


man and the harmtul effect may be cun 


lative 
Experimental work with radiation sources. 
Energy Newsletter, 14, 4 


1955 


October 4th, 

Long term feeding of irradiated butter 
fat in 3 generations of cancer susceptibl 
rats showed no cancer, but a statistically 
fertility among t 


Attention is drawn to possible 


significant drop im 
al imals 


destruction of vitamin | 


Reference samples of isotopic abundance. 


| l Science, 34 
(1955) 

The National Bureau of Standards ha 
undertaken a program tor the prepn. ane 
distribution of reference samples of 1 


forms suitable 
Nati 


reau of Standards wall serve as a 


topic abundance in 


spectrometric analysis. The 


house for data on the isotopic abut 


ratios as measured by cooperating labora 
tories and wall distribute the accumulats 


data with each sample requested 


New products under development. 

ltomic Eneray Newsletter. 14. 4. Ove 
ber 4th, 1955 

Protessor J Henley or lumbia 
University has discovered that bl 
phane can be used as a dosin 
gamma irradiation. The color is 


out irreversibly with higher dose 


STATISTICS 


Experimental design in industry. 
H. / 257-8 


HAMAKER 


(1955) 


Som nethods of exptl desig ire 


adapted to the particular requirement 


nidustrial expts. Some math. mode ire 


the analys 


ong with their role in 
Also discussed is tl torn 


recent 


results may best be 4 


LIVE 
ol Variance 
vhich the 


to factory management personnel 


Design and analysis of two phase ex 
periments. 
McIntyre, 63. A. Biometrics 324-34 


(1955) 


Detinitions and practical considerat 
are given tor expts. which req 
phases The problem of replicat 
each phase ts discussed and som 


vith their analyses are demonstrate: 


PATENTS 


Process for making maple sirup. 


Eskew, R. AND CLAFF! 
\ssignors to the Secretary of Agric 
2,718,469, September 20, 1955 

\ process for producing maple sirup 
comprising coneg. the sap to sirup by 
passing it onee rapidly at atm. pressure 
through an externally heated tubular 


heater while controlling the heat supplied 


to the heater so as to cause the sap to be 
coned. to sirup density during such single 
passage, followed by holding the sirup at 


a temp. approximating, but never exceed 
pomt tor the time 


desired color 


botling 
deve lop the 


ing its atm 
necessary to 
and flavor 
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with PFIZER 
ASCORBIC ACID 


. protects soft drinks against 
flavor-fading (and color-fading, too) 


@ Bottlers who are now adding Pfizer Ascorbic 
Acid to soft drinks report a significant increase 
in shelf life. In some tests shelf life has even 
been doubled. 

That’s because Pfizer Ascorbic Acid success- 
fully counteracts the effects of oxidation—the 
fading of flavor and color. It does this equally 
well for either bottled or canned beverages. 
Does it safely and economically. And you'll find 
it’s a cinch to add Pfizer Ascorbic Acid when 
you prepare your syrups. 

In citrus drinks where the oxidation problem 
can be severe, color-fading and flavor-fading 
are easily detected. For less than a cent a case 
Pfizer Ascorbic Acid will keep the flavor of 
these and other drinks fresher far longer. (In 
fact, it often actually enhances the natural 
flavor!) And it cuts down the color-fading 
caused by sunlight storage, too. 

Why not protect the sales of your products 
this simple way ? Test the effectiveness of Pfizer 
Ascorbie Acid in your own flavors and formu- 
las. Pfizer Technical Service men will be glad 
to help you. Write for our Technical Bulletin 86. 


Chas. Pfizer & Co., Inc., Chemical Sales Division 
630 Flushing Ave., Brooklyn 6, N.Y 


Please send me [] Technical Bulletin 86 
(0 a 125-grom sample of Pfizer Ascorbic Acid. 


Name 


Title 


Company 


Address 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division 


g Ave.,£ 


N eal Ur 
| 
2 
| 
‘ 
( ‘ 
a | 
| 
3 
r 
Manufacturing Chemists for Over 100 Years Pfizer 430 Fiushioguimmnirockivaé,*.% 
Branch es: Chicago, | San Francisco, Calif., 
Ve n Atlanta, Ga ; Dallas, Tex 
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FOOD TECHNOLOGY, FEBRUARY, 1956 


Regional Section News 
NORTHEAST SECTION 


The annual Ladies’ Night meeting of the Northeast 
Section was extremely well attended—124 members and 
guests. It was held at the Hotel Beaconsfield, Brookline, 
Mass. on Thursday evening, December 1. 

The large turnout was a tribute to the featured 
speaker, Dean Samuel C. Prescott. To add further to 


A 


Dr. Prescott is shown during presentation of gavels and certificates 
of appreciation. Receiving his award is Dr. Arthur C. Fay, past 
Chairman. to Credit: Lawrence S. Spice 


the festivities of the evening, twelve past-chairmen ot 
the Northeast Section were honored at a gavel 
presentation ceremony 

Dean Prescott is universally recognized and acclaimed 
as an outstanding figure in the field of Food Technology 
\ graduate of M.1.T. in 1894 with a B.S. in Chemistry, 


he is noted for lis studies on thermal processing for the 


canning industry. Former Dean of the School of 
ence at M.1.T. he is the holder of two honorary degree 5 
of Doctor of Science and the recipient of the \pp rt 
Medal in 1943 and the Babcock Award in 1948 


| 


Shown listening to Dr. Prescott are, left to right—W. Leverett 
Cummings, NE Chairman; Dr. Jean F. Caul, NE Past Chairman; Dr. 
Samuel A. Goldblith, NE Vice Chairman; Dr. Carl R. Fellers, Past 
National Chairman, and hidden behind Dr. Prescott, Dr. Bernard E. 
Proctor, Past National Chairman. 


t redit: Lawrence S. Spt 
\s first President of I.F.T. he was well qualified to 
speak on the “Origin and History of 1.F.T.” His paper 
traced the formative background, the strong growth in 
a mere 17 years, and its present importance as one of 
the leading national scientific and professional societies 


in the technological tield 
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The Northeast Secton was the third regional entrant 
into the fold and has been the host of two national con 
ventions, has provided three national presidents, . and 
has established a competitive award for students of food 


technology. 


CHICAGO SECTION 

At 6:00 PLM.. 12 December 1955, 174 members and 
guests enjoved a cocktail hour in the [Hlinois Room o 
the Palmer House. exceptionally tine dinner was 
served in the Chicago room: soup, salad and chicken, 
topped off with fruit parfait, petit fours, and the always 
delicious Palmer [louse cottee. 

Convening in the Crystal Room, the members and 
guests heard Chairman Jackson express the Section’s 
appreciation to Grover Steffen for his excellent arrange 
ments. Dr. Jackson then paid tribute to the Companies 
whose generosity made possible the retreshments and 
door prizes. 

Stan Brockington led the community sing——an an 
nual feature of the Christmas meeting. Sixteen lucky 
persons were awarded door prizes 

C.F. vers introduced Dr. Jean F. Caul who spoke 
on the subject “Flavor’s New Look.” Dr. Caul begat 
with the early history of flavors and the part they played 
in geographic discoveries. Recognizable flavor chara 


teristics are few in number and are usually found in 


various combinations. Using a very descriptive but 
easily understood technology, Dr. Caul explained the 
housewile’s approach to modifying the flavors of sucl 
foods as spinach, lamb, and liver. Flavor panels studied 
eight products which had in common that each led its 
particular held and had 70% of the market. As addi 
tional common characteristics, the flavor of each indi 
vidual product was immediately evident and “came 
through” as a blend not as an individual flavor. The 
sensation then disappeared leaving no greasy mout! 


coating 


OHIO VALLEY SECTION 

(on November 18, the Section held its Kall Meeting 
at the Biltmore Hotel, Dayton, Ohio. The afternoor 
session consisted of a symposium of short talks on food 
fats, mellorines, meat treatment, baking technology, and 
food technology from the consumer's standpoint. Thes« 
papers were aimed at providing a refresher course it 
current food technology and projected developments 

The guest speaker for the evening was Mr. Ferris S 
(Owen of Newark, Ohio, and Vice-President of the 
Ohio Farm Bureau who gave an illustrated talk on his 
experiences in visiting Russian farms and food centers 
Mr. (Owen was one of a group of fifteen) American 
farmers selected to make a six-week tour of Soviet 
Russia during the summer of 1955. This tour took our 
speaker over 10,000 miles inside the Soviet Union 
through the Ukraine, Crimea, Siberia, and Asiatic Rus 
sia as well as Moscow and other urban areas. In addi 
tion to providing information about agricultural pro 
cedures, Mr. Owen did an outstanding job of apprising 
the group of the Russian way of life, their food habits, 
economy and educational programs 


(Continued on page 26) 
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at long last... 
an IMITATION RASPBERRY 


with right-off-the-bush flavor! 


GIVAUDAN’S NEW IMITATION RASPBERRY FLAVOR 
is an achievement long desired throughout 
the flavor-using industries. 


Developed with painstaking care through many years of 
research, it duplicates with all of its fugitive and delicate 
nuances the rich flavor of the ripe raspberry as it comes 
fresh from the bush! 


This new Givaudan development provides you with an 
opportunity to enhance—with true economy —the appeal of 
your raspberry-flavored products. Its high concentration and 
proved stability make it ideal for virtually every type of 
product in which raspberry is a popular flavor. wv 
We invite your inquiries. fj of 


Gi OF Inc. 
330 West 42nd Street, New York 36, N. Y. 


Branches: Philadelphia + Boston + Cincinnati + Detroit 
Chicago + Atlanta + Seattle + Los Angeles + Toronto 


imitation 


Raspberr 


| 
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— 
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FOOD TECHNOLOGY, 


REGIONAL SECTION NEWS 


(Continued trom pane 24) 


OREGON SECTION 
(on December 9, 1955, a meetng was held in Salen, 


(Oregon, w nel proved to be one of the outstandin 


meetings of this Sectior The group gathered at the 


plant of the Willamette Cherry Girowers, Inc., Salem 
at 3:00 pam. for a tour of the plant. This is the largest 
cherry brining plant in the world where cherries are 


bleached and prepared for finishing as maraschino 


cherries, During the peak of the summer operation, the 


plant receives 500 tons of cherries a day and places them 
mm sulfur dioxide brine solution in a matter of a few 


hours. There are 167 brining tanks with a capacity of 
7 | thousands of barrels. Eighty 


27 tons each in addition to 


five percent of the cherries processed are Roval Anne 


variety Phe brincd cherries are shipped nation-wide 


Mr. lan J. Tinsley. 
Oregon State College, 
receiving Florasynth 
Award Plaque from 
Mr. Eliot Friberg of 
the Florasynth Labora- 
tories, Inc. 


Speaker of the evenir —Mr 
Bernard Mainwaring, Pub- 
lisher, Capital Journal, Sa- 
lem, Oregon 


in barrels, tank cars and tank trucks. There are S60 


he organization and the plant. is 


cherry growers in t 
managed by Mr. Robert IX. Shinn assisted by his son 
Bill. Coffee and doughnuts were served at the plant 


30 the members met at the China City Restau 


and at 5 
rent, Salem, for dinner and a very interesting evening 
Florasynth Laboratories, Inc., was very ably repre 
sented by Mr. [ehot Friberg, Western Regional Mana 
ver, 2309 I. Eighth St.. Los Angeles, California. Mr 
Friberg told about some of the products and activities 
of his own company, poimting out the diverse food 
and other products that contain flavors and aromatics 
manufactured by Florasvnth. The approximately 50 
members and guests were impressed by the 
activities of Florasvnth Laboratories. Mr. Friberg then 
lan |. Tinsley, winner of the 


scr if 


presented a plaque to Mr 
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1955 $1,000 Florasvnth Award and expressed lis pleas 
ure in being able to make such a presentation 
Mr. Vinslev is a graduate student in the Food Tec] 
nology Dept. Oregon State College. Tle came from 
\ustralia, where he had a Bachelor 
Hlonors Degree in 1949 at Svdney Univer 
Mtheer in the 


Svdnev, 
ob Scrence 


sity and had been emploved as a Research 
\ustralian Commonwealth Scientific and Industrial Ke 
search Organization, Diviston of Food Preservation and 


Transport 
Mr. Tinsley spoke for a tew minutes im thanking the 


Mlorasynth Company for making the award possible and 


, pressed his appreciation to evervone else who had 


award parti ularly appreciate 


part im. the thi 


thought behind such an award and hoped that) other 
awards could be set the field of Food Technol 
in that there are many students that are very deserving 
of such a morale booster and such a substantial materia 
benetit 

Phe principal speaker of the meeting was introduce: 
by Mr. Alton C. MeCully, Eugene Fruit Growers, Vice 
Chairman of the Oregon Section. [le was Mr. Bert 
Publisher of the Capital Journal news 
paper, Salem, Oregon, and member of the State Board 
f Higher Edueation of Oregon. Mr. Mainwaring ts a 


\lainwaring, 


graduate of Oregon State College and was editor 


several newspapers in Oregon and Idaho betore pur 
chasing the Capital Journal in 1953. \s a special side 
\Ir. Mainwaring, since 


line to his many other activities, 
s been studying and speaking on the subject 


1927, 


the politics of nominating 


presidential candidates 


not the election of the candidates, but the pre-convention 


jockeving of the nominees and = political parties 


listed the qualifications of each potential nominees for 
presidential candidate of both parties and potted out 
factors that will be taken inte consideration a 
summer. lle was a ve 


] 
thy 


nonnnating conventions next 


iMiteresting speaker ind warmly received by the grou 


PUGET SOUND SECTION 


\t the Section’s first fall business meeting 


(october 19, cit 


mngetean, results of the recent election were announce 


1955-1956 are 


liewitt's Cafe in Seattle, Wasl 


Officers elected to serve this section for 


ollows 
Chairman: Glenn M. Danielson, Supervisor, Quality ¢ 
trol, Nalley’s Inc.. Tacoma, Was! 
( hairman-elect John Spimelli, Chemist, Food, Chemical 
ind Research Laboratories, Ine Seattle, Wasl 
Secretary Martha A Pooltor Research Department 
Charge Quality Control, Washington Co-Operative 


Farmers’ Association, Seattle, Wash 
lreasuret l Callahan, Laboratory Manager, Libl 
McNeill and Libby, Seattle, Wash 
National Councilor: Clarence Hurlbut, Food Technologist 
Blue Banner Foods, Kent, Wash 
7 Robert W. Joh 


ecutive Committee (1955-1957 term) 

son, Northwest Chemical Representative, Charles Ptizer 
Company, Incorporated, Seattle, Wash.; William Way 
American Can Company, Seattle, Wash 
1954-1956 term: John A. Ardussi 


man. Chemist 
Serving second year, : 
Industrial Chemical Company, Issaquah, Wash 


(Contimued or page 
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FRODEX FOR ICE CREAM FRODEX FOR PIE CRUSTS 

Improved crust color all the way through, faster baking 
with better color development, improved flake, elimination 
and ice cream specialties. Flavor is enhanced, texture is of soggy crusts through greater stability and crispness, 
smoother, heat shock tolerance increased, total solids con- enhanced flavor — all advantages you gain when you use 
tent is built up, melt-down is improved when Frodex is used Frodex in pie crusts. 
in ice cream, stick novelties, sherbets, low fat and other 
specialties and novelties. 


Used by a majority of the country’s manufacturers for over 
two decades, Frodex has numerous advantages for ice cream 


FRODEX FOR MEAT PRODUCTS FRODEX FOR CAKES 

Frankfurters - Sausages - Prepared Luncheon Meats Frodex helps increase volume, produces a finer grain and 
Frodex minimizes loss of color during processing and stor- smoother texture, helps maintain oven freshness for longer 

age. It is an excellent moisture conditioner for longer shelf shelf life, enhances flavor through its mellowing effect, pro- 

life, promotes better texture, less shrinkage and minimum duces a richer golden brown crust color and lowers produc- 

watering-off. Frodex is a better binding agent for better ap- tion costs with increased yield. 

pearance, stabilizes the fat-content of meat products as an 

emulsifying agent. 


FRODEX FOR DRY FOOD MIXES FRODEX FOR CATSUP 

In soups, icings, cake and pie mixes, dessert mixes, drinks, Frodex enhances natural color, retards oxidation, particu- 
muffins, pancake mixes and similar dry food products, larly in the neck of the bottle, and does not mask the true 
Frodex offers a number of distinct advantages both in pro- condiment flavors of the catsup. 
duction of the mix and in the finished product. 


FRODEX corn syrup solids FOR BETTER FLAVOR, BETTER FOODS, BETTER SALES 


Laboratories are constantly developing new uses for Frodex. 
Their facilities, together with the skills of our chemists and 
technicians, are at your disposal. Do not hesitate to call upon 


Pure white dehydrated corn syrup produced by a unique 
patented process, Frodex (corn syrup solids) is a thoroughly 
proven ingredient. Tasteless and odorless, Frodex is easily 
incorporated, speeds production and improves the quality of them, without obligation. 
almost every food. Our Research and Technical Service 


FRODEX IS AVAILABLE IN BOTH REGULAR (POWDERED) AND GRANULAR FORM 


AMERICAN MAIZE 


PRODUCTS COMPANY 


250 PARK AVENUE e NEW YORK 17,N.Y. 


ATLANTA: BOSTON - BROOKLYN - BUFFALO - CHICAGO - DENVER: FORT WORTH: GRAND RAPIDS-LOS ANGELES 
MEMPHIS - PHILADELPHIA + PITTSBURGH - PORTLAND - ST. LOVIS + ST. PAUL + SAN FRANCISCO - SEATTLE 


| 
a | | 
| 
4, 
we 


FOOD TECHNOLOGY, FEBRUARY, 1956 


Whichever fat 
you use for mono, 
molecular distillation 
makes it work better 


Distilled monoglycerides are now in production made 


trom 
cottonseed oil vegetable oleic acid 
soybean oil hydrogenated lard 
lard hydrogenated soybean oil 
edible tallow 


Distilled monoglycerides made from the following 
have been produced on a semi-commercial scale: 


peanut oil 


vegetable palmitic acid 


The way we purify them by our unique molecular dis- 
tillation process gives all these monoglycerides some- 
thing in common: an unusually high monoester con- 
tent, and an almost complete freedom from fatty acids, 
catalysts, and other impurities that degrade taste and 
odor and inhibit emulsifying properties. Which oil 
makes the best monoglycerides for your purpose 
depends on what you want it for. The best way to find 
out is by making comparative tests on the formulation 
problems that confront you with a complete sct of 
samples. You get samples of distilled monoglycerides 
made from the oils listed above by writing to Déstélla- 
tion Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis ¢ W. M 
Gillies and Company, Los Angeles, Portland, and San 
Francisco ¢ Charles Albert Smith Limited, Montreal 
and Toronto 


distillers of 
monoglycerides 
made from 


natural fats 


and oils 


Also... vitamin A in bulk 
for foods and pharmaceuticals 


Distillation Products Industries 
iso division of Eastman Kodak Company 
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REGIONAL SECTION NEWS 


(Continued trom page 26) 


King. Chief Chemist, Fisher Flour Mills Company 
Seattle, Wash 

\t the November meeting held November 15, 1955, 
at the Student Union Building, University of Washing 
ton, Seattle, an interesting and informative program) on 
“Frozen Food Quality Control” was pre sented by two 
members of the quality control staff of the Stokely- Van 
Camp, Inc. plant located at Mount Vernon, Wash 

Mr. FE. Terry Dalton, Assistant Manager of the Re 
search and Quality Control Frozen Food Division ot 
Stokely-Van Camp, junior past chairman of the Seattle 
Section, American Society for Quality Control, spoke 
on “Organization and Method in Quality Control.” Mr 
Dalton discussed economics or quality-cost ratio, con 
sumer acceptance, and assurance of quality standards 
as universal principles of quality control 

Use of chart patterns to show quality variations trem 
standard was explained by Mr. Dalton Data which 
must be compiled for each product in order to emp! 
the chart procedure include detinition and classification 


of defects, establishment of product) specifications, ar 


termination of acceptable quality levels related to lot 
quality, and formulation of the process standard which 
will assure that lot specifications are met. Through 
organizing for quality with use of statistical methods, 
the Research and Quality Control Division of his com 
pany has gained a better understanding of quality con 


trol principles, quality factors, and increased ability. to 


effectively put management views inte action 
Dalton stated. 

Mr. Charles R. Sheatfer, Quality Control Super 
visor, Research and Quality Control Division, Stokely 
Van Camp, 1955-1956 chairman of the Seattle Section, 
\merican Society for Quality Control, spoke on “lexam 
ples of Statistical Quality Control Applications Mr 
Sheaffer discussed application of the statistical method 
to various fruit and vegetable products process cd by Ins 
company 

\ major part of the work is process control, Mi 
Sheaffer stated, in which appearance and weight of ma 
terial, mechanical efficiency of machines, and ratio if 
components in mixed packs are all important factors 
Finished products, developmental formulas, and com 
petitive products are regularly analyzed in taste panels 
Each particular area of product checking is given care 
ful study to assure an effective quality control program 
at Stokely-Van Camp, Ine 


SOUTHERN CALIFORNIA SECTION 

The Section met December 14 at the Rodger Young 
Auditorium for the final meeting of 1955. Dr. Max 
Dunn, our 1954 chairman, introduced the speaker of 
the evening, Dr. A. J. Haagen-Smit, Professor of 
Chemistry at Cal-Tech. Dr. Haagen-Smit spoke to us 
about the perfume industry. He pointed out that it was 
one of the oldest industries in the history of man, suy 
porting this statement with references from the Bible 
He traced the use of perfumes throughout the ages by 


(Continued on page 30) 


For good health, the American people 


must ingest at least 60 tons of vitamin A 


per year. Over 10% of this they get from 


Margarine. 


Shortly after margarine fortification began in the 1930’s, when the 
vitamin was commercially available only from fish liver oils, DPi 
began its vitamin A service to the industry, continuing smoothly into 
the present era of Myvax Vitamin A Palmitate and Acetate. For 
quotations 2nd technical data on these superior synthesized products 
in cans of Myvapack Vitamin A adjusted to individual batch require- 
ments, write Distillation Products Industries, Rochester 3, N. Y. 
Sales offices: New York, Chicago, and Memphis « W. M. Gillies and 
(Company, Los Angeles, Portland, and San Francisco « Charles Albert 
\ Smith Limited, Montreal and Toronto. 


Myvox nd “Myvepack” ore trademarks 


leaders in research and production of vitamin A 


Also... vitamin E... distilled monoglycerides 
| ...some 3500 Eastman Organic 


Chemicals for science and industry 


Distillation Products Industries is « division o¢ Eastman Kodak Company . 
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FOOD TECHNOLOGY, 


REGIONAL SECTION NEWS 
(Continued from page 28) 
the use of slides depicting various Egyptian, Greek, 
and other scenes clearly indicating the use of scented 
materials. He then brought the story up to date with 
references to the complex structure and synthesis of 


some modern perfume materials, such as musk and 


numeosa 
The new officers for 1956 were then introduced 
Phev are: Chairman, Gordon Merchant; Vice Chair 


man, E, B. Oberg: Secretary, James Ritch; Treasurer, 


Sam Carlat (re-elected ) 


NORTHERN CALIFORNIA SECTION 
The Section held its annual all-day meeting on 
December S at .the Western Utilization Research 


Laboratory, Albany, Calif. The annual banquet was 


held at wer s ish Grrotto, Berkeley. Following Is 

a list of the papers given at the all-day session: 
Phe Effect of the Soy Yeasts on the Flavor of Soy (Shoju) 

Toshio Nakal ama, Dept Agricultural Chemistry. 

Saikyo University—Japan 

od Industry—Wim. J. Scarlett 


Instrumentation in TI br 
Minneapolis-Honeywell Regu 


Food Industry 
lator Company, Philadelphia, Penn 

Foods of Tomorrow— Robert W. Smith, Manager Company 
Development Research, Stanford Research Institute 

\pplication of Radioactive lsotopes m the Food ‘adustry 
Abel De Haan, Chemistry Department, Tracerlab, In 
Richmond, Calit 

Consistometryv—Dave Eolkin, Gerber Products Company 
( lakland 

gar Flies in Picked Tomatoes—E. 5. Doyle, 
1. R. Kimball, N. A. Olson, National Canners Association, 
Berkeley, 

Liquid Ferment in Bread Making—Wm H. Ziemke, Fair 
fax Bread, Sateway Stores, San Francisco, Calit 

\ Review of the Technique and Theory in Vinegar Manu 
facture—Ernest Mayer, Hunts Food, Hayward, Calif 

Microbiological Hazards of Precooked Frozen Foods— R. P 
Straka and J. L. Stokes, Western Utilization Research 
Branch, Aibany, Calit 

Studies on Factors Contributing to Consistency of Apricot 
Puree— Martha E. Davis, Western Utilization Research 
Branch, Albany, Calit 

Factors Influencing Corrositivity of Dry Prunes—J. 

Connell, American Can Company, San Francisco, Calit 


Preferences in Canned Cling Peach Sweetness— Martor 
Simone, University of California, Davis, Calit 

Occasional Pinkness of Well Cooked Roast Poultry Ex 
plained— M | Pool, Western Utilization Research 


Branch, Albany, Calit 

Color Changes in Strawberry Preserves—Lukton, Chichester 
and MacKinney, University of California, Berkeley, Calit 

Pectin Development in Ripening Fruit as Determined by 
Radioisotope Techniques—C. G. Seegmiller, Western Util 
zation Research Branch, Albany, Calif 

Storage Deterioration of Tomato Juice—B. S. Luh, Sher 
man Leonard, and G. L. Marsh, University of California, 
Davis, Calit 

Lycopene in Tomato Products—G. 5S Bohart, Western Utili- 
zation Research Branch, Albany, Calif. 

New Developments in Rice Drying—A. H. Brown, Western 
Utilization Research Branch, Albany, Calif. 


Gamma Radiation of Beef, Pork, Poultry and Fish—A. | 
lappel and Dr. Groniger, University of California, Davis, 


Calit. 


3 0 


Physiological and Chemical Changes in Potatoes Irradiated 
with Gamma Rays—Sigmund Schwimmer, Western Utiliza 


tion Research Branch, Albany, Calit 
Moisture Determination of Foods by Hydrogen Nuclei Mag 
netic Resonance—R. H. Elsken, Western Utilization Re 


search Branch, Albany, Calit 


B. Grossi was Chairman of the morning session 
while the afternoon meetings, divided into two sections, 
were chaired by M. Joslyn and Hans Lineweaver 
Following the papers, RK. Stewart of Dow Corning, 
Berkeley, showed a film on “Silicones” after’ which the 
W.U.R.L. was toured. Dr. Paul L. Kirk the 
after-dinner speaker who spoke on “Physical Micro 
Chemistry Meets the Criminal.” 


ST. LOUIS SECTION 


Word comes from Mr. Paul Logue, Chairman of the 
Seetion, that the Fourth Annual Food Technology 
Short Course will be held March 16 and 17, 1956, on 
the Campus of the University of Missouri. This popu 
lar course is sponsored jointly by the University of 
Missouri College of Agriculture and the St. Louis 
Section. Locus of the meetings is the Memorial Stu 
dent Union, University of Missouri, Columbia. Reser 
vations should be made with Mr. Paul Logue, Chai 
man, St. Louis Section, care of Monsanto Chemical 
Company, 710 North 12th Boulevard, St. Louts, 


\lissourt 


MARYLAND SECTION 


(on November 11th the Maryland and Philadelphia 


Sections met jointly at the new Chestnut Run Labora 
tories of the Dul’ont Company. While there the groups 
were led on a well-described tour of the Sales Technical 
Laboratories of the Film Division. By “film” 1s meant 
the familiar types of packaging films on the market 
today, including Mylar. 

The Laboratories were well equipped with various 
humidity and temperature controlled rooms each for a 
specific condition. They also contained interesting elec 
tronic and electrical equipment to test and indicate the 
properties of the film and the foods protected. 

\fter the tour was completed, the members refreshed 
hemselves and became better acquainted at the Dul’ont 
Country Club where cocktails were served. Later they 
enjoyed a dinner there, after which Dr. Nelson Allen ot 
the DuPont Company educated everyone on the techni 
cal aspects of “Film Packaging.” Hle embellished his 
talk with slides as well as a sound movie. Foremost 
among his subjects was Mylar—the newest film. He 
not only deseribed the physical qualities of this and 
other films, but emphatically pointed out the need tor 
selection of the proper film for any specific product and 
condition 

Everyone seemed to enjoy this joint meeting and we 
can easily suggest it to other sections 

\t the December {th meeting, the following officers 


were elected: 


Chairman: William J. Hart, Jr, John H. Dulany & Son, 
Inc., Fruitland, Md. 

Vice Chairman: William A. Feild, Federal Yeast Corpora 
tion, Baltimore 24, Md 


(Continued on page 35 following technical papers) 
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BUTTERMAKERS PREFER 
DIAMOND CRYSTAL FLAKE BUTTER 


MEMO 


FROM WILLIAM FOSTER 


Jim -- 


It looks like these 
Diamond Crystal people 
make a salt with just 
the right purity and 
grain size for every 
purpose. 


Don't you think it 
would be a good idea 
to find out how 
Alberger Salt can help 
improve our operation? 


Bull 


, Prize - winning butter is the result of 
Many factors — bern of ion 
De ld Wedel. experience, bainstaking care 
L equipment and Quality ingredients 
. amond Crystai Fiske Gutter Sait 
heips you make better butter because ee 


| the only Butte; Sait made by 
exclusive Alberger Process of 
refining which Produces unique 


( Quick-dissoiving flake crystals! 
| @ it's Bure — highest uniform purity 
assures true Sait flavor! 
it’s uniformly sized precis 
2 Precision 
Screening 
produces flakes that 


right size and soly 
bility for geo Suttermaking ! 


| 
ir t 
S Clean he lowest in Soluble 
= Content of any butter sait: 


fow in heavy metals ess 
an 1.5 parts per mitlion of 
Pf0-oxidants copper or iron 


DIAMOND CRYSTAL FLAKE BUTTER SALT : 


America’s Largest-Selling High-Grade Butter Sait! 


For furthe inf rm j wr it to airy ept fair nd f t r. Mic 3 
ial Micthoan 


¥ “ 
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1. Many of the people who operate the canneries work in 
small towns —to be near the crops they pack. At planting time 
they are available to advise the grower on fertilizers and 
sprays, and even on choice of seeds. Many canners are also 
growers, packing crops from their own fields or orchards. 


$. Peeling, blanching and similar operations are done by 
machines that seem to be almost human. But inspectors’ eves 
are alert to catch any product deviations from standard. In 
“the season,” the canner snatches only winks of sleep, being 
always on call as crops are speeded into freshly-washed cans. 


PUBLISHED AS A TRIBUTE TO 


2. The canner must estimate the size of crops while they are 


still in the soil. Then he worries, along with the grower, over 
possible blights or storms. W hile he readies pac king mac hin- 
erv, he studies temperature charts to determine when to ex- 


pect the first picking. Early ripening calls for fast action. 


6. Can lids are seamed on tight, sometimes under vacuum, 
closing at the rate of hundreds per minute. Each can becomes, 
in effect, a miniature pressure cooker. Fast cooking in the 


hermetically-sealed can preserves vitamins, texture and flavor. 


After cooling, cans are labeled. coded and cased for shipment. 


49th annual convention 

The National Canners Association 
—Adantic City, 

January 19 to 21 


(This advertisement originally 
appeared in full-color in TIME, 
BUSINESS WEEK and FORTUNE.) 


| 
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Here is the dramatic story of men who bring the nation’s crops to your table all vear 
around. Because canners work hard and conscientiously, you benefit by having : 


f, a wide variety of nutritious foods always readily available wherever you live. 


ORS 


a 
3. Cans must be readv—not too many, not too few. Since 4, The cr ps are ripe and 1 idyv! As they come into the can- 
warehouse space is limited, the canner relies on a constant nery, they are inspected for color, quality and texture. The yi 
Incoming flow of empty cans. Occasionally, trucks hauling canner, Whose reputation is at stake, watches these inspections je 
away cases of freshly-packed canned foods bring new can with close attention. Only perfect fruits and vegetables will 
supplies from a nearby Continental plant on their return trip. be worthy of receiving his or his customer’s brand name. 
7. While various crops follow one another through the can 8. Canners participate in many state, regional, and national 
nery, the canner is arranging for their distribution. All through meetings They hear industry spec ialists, college and govern- 
the vear he works with his own and brokers’ salesmen, and ment scientists, marketing men discuss mutual problems. One 
with the buvers at chain-store offices. So at every season of such meeting at Atlantic City commemorates the 50th Anni- ! 
the vear you will find good canned foods in plentiful supply! versary of the first Federal Food and Drugs Act 


CONTINENTAL CAN COMPANY Plstic Bones 


Crowns & Cork Steel Containers 
Sen the Ca / ndustey Ameria Foctooing 


f { 
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New possibilities 
for continuous 
processing! 


... With Foxboro 
sanitary 
proportional 
flow 
control 


Foxboro Magnetic Flow Meter... 
transmits flow measurement 
to recorders or controllers. 


You no longer have to discard new ideas in continuous process design 
for want of adequate flow control! Foxboro now provides the first com- 
plete sanitary proportional flow control system ever available. 

Heart of this system is the Foxboro Magnetic Flow Meter. It has proved 
highly successful in measurement of widely varied food products includ- 
ing beer, tomato products, apple juice, and grape juice. And it’s equally 
applicable to many others, such as egg yolks, wine—even molasses! 
It measures magnetically, with no flow interference, no pockets, crev- 
ices, or projections to collect residue or contamination. 
And its high accuracy is sustained, despite variations in 
conductivity, density, and viscosity. 

The Dynalog Controller and the Saniflo Valve complete 
the system ... offer a complete sanitary control “package”. 
Send us your flow control problem. Write The Foxboro 
Company, 352Norfolk St., Foxboro, Mass., U.S.A. 


A complete, sanitary 
proportional flow 
control — 


lf, 


Foxboro Magnetic 

Flow Meter. Accurately 
measures the flow of virtually 
any liquid except non-conductors 
like chocolate, fats and oils. 
Installs easily in the line like any 
equivalent length of pipe. No 
taps, seals, purges, meter runs, or 
straightening vanes required. 
Connects by 2-conductor cable to 
remote Dynalog Controller. 


Foxboro Dynalog 
Recording 

Controller. Responds 
instantly to changes 

in volume flow, initiates 
fast, accurate valve action 
to hold pre-set rate. 
stepless measuring 
circuit has no slidewire — 
requires no standardizing or 
batteries, practically no 
maintenance. Control action 
can be air-operated or 
electric-operated. 


Foxboro 2-way Saniflo 
Control Valve. A stream- 
lined valve for liquids, 
Suspensions, viscous or 
pulpy materials. Equally 
effective for throttling 
proportiona!) or open- 
and-shut control. One-piece 
stem and plunger — no 
threads or crevices to harbor 
bacteria. Quick-disconnect 
clamp for easy cleaning. 
Can be replaced in control 
system by other type 

valve or a pump to meet 
process requirements. 
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SANITARY FLOW CONTROL 


FACTORIES IN THE UNITED STATES, 


3f 


CANADA, 


AND ENGLAND 


Nutritional and Biochemical Effects of Irradiation * 


RK. R. BECKER, H.-C. KUNG, N. F. BARI 


experiments carried out in many laboratories have 
shown clearly that certain essential nutrients are de 
stroved to varying degrees when subjected to sterilizing 
doses of radiation 3.6, 7, 11). It has been amply 
flavor, 


demonstrated also that undesirable changes 1 
odor, color. and texture may occur, but it 1s | oped that 
these difficulties may be overcome. It is of obvious 
importance, also, that the chemical changes produce d by 
ionizing radiation do not lead to injurious, unwhole 
some, or carcinogenic compounds. Little information 
derived from long-term feeding experiments is available 
to give indications as to whether or not such changes 
occur. This paper presents some of the results of a long 
term feeding experiment carried through three genera 
tions of experimental animals, as well as certain data 
regarding destruction ot specific nutrients 

\ large amount of information regarding reproduc 
tion and longevity has been accumulated over a period 
of vears on continuing generations of albino rats of the 
Sherman strain fed a diet composed of ground whole 
wheat. whole milk powder, and salt. It 1s known, too, 
that this strain of experimental animals is susceptible to 
certain carcinogenic agents. The test diet was prepared 
by mixing 53 g. of irradiated butterfat (1.68 x 10° rep 
in a Co™ source), and 147 g. of skim milk powder, in 
substitution for 200 g. of whole milk powder, as used in 
Professor Sherman's experiments. The other dietary 
components were 1000 g. of ground whole wheat and 
20 g. of salt. Both the control and experimental groups 
received vitamin .\ and D supplements 

When animals of the same littet reached 63 days of 


age, they were placed In breeding cages (one male per 
female Pregnant females were separated to single 


cages until their off spring reac hed 28 days of age ; then 
the mother was put back in the original cage. In the 
first generation, 6 females each were used in the control 


ind experimental groups. Thirty-two rats, 16 males and 


Presented at the Fiftee Annual Meeting of the Institute 
i Food Tee ologists, Columbus, Ohio, June 15, 1955 
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Figure 1. First generation. 


CONSTANCE S$. PEARSON, a KING 


vy & 
16 females, of the second generation natched offspring 
the first generation nd the same number from the 
third ratio vere tested 1! the saline lhe rats 
] ] ] 
ere weighed once a wee (other data were recorded 
on the basis of dai bservations of all animals 
(srowth dat the ‘ three generations are 
shown in Figures 1, 2, and 3. The growth pattern was 
similar in all groups, and, although the control groups 
re 
20 
AYS 


Figure 2. Second generation. 


in the first and third generations showed slightly greater 
gains in weight, the differences were not significant. 
Figure 4 includes the growth curves for females of 3 
generations up to the age of 70 days. It is evident that 
no significant difference was found 1n this respect, nor 


was there a significant difference in the average weight 


wT 
RAM 
c N 
Figure 3. Third generation. 
of young at 28 days, as shown in Table 1. The slight 


differences in body weight of the young at 28 days were 
favorable t the control groups, however, 1n the 3 suc- 
cessive generations 

\ll females of the initial group (first generation) 
proved to be fertile. Forty-one litters, with 280 young, 


were delivered by the 6 control females, compared with 
28 litters and 193 young, by the six experimental 
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Bot 
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~ 
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x 
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280 35 49 56 63 70 (2) 
28 350406 


DAYS 
Figure 4. Growth of females. 
females ( Table 1). This ditference, 13 litters and 
young, is statistically significant 
The results obtained from the breeding records of the 
second and third generation rats were sinular to those 
from the first generation, except that the differences 


between the control and experimental! groups were less 
significant than in the first generation, as is shown in 


lables and 3 he breeding per dot the second 


TABLE 1 
Generatior 
Numibe 
t 
Numi 
Numl 
N 
Average 
ty 
t 


generation females was almost complete when the 


experiment was terminated. One female of this group 
on the experimental diet was sterile 

Sixty-two animals, those surviving at the end of the 
experiment, were autopsied and examined for patho 
senjamin Berg of the Columbia 
All the pathologic 


changes found were essentially the same in control and 


logical changes by Dr 


College of Physicians and Surgeons. 
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experimental animals and they occurred wit! 
requeney in both groups. There was not a single in 
stance of carcinogenesis, although this strain of animals 
is known to be susceptible to certain carcinogens. th 
view of the extensive 


experience of the pathologist 


TABLE 2 
Number of litters per female 


TABLE 3 
Number of young per female 


ot col 


leneth during 


who examined the tissues, the great variety 
stituents in butterfat, and the 
Which the experiment was continued, we regard the 
clearly negative findings as being highly significant 

The reasons for the slightly poorer performances 
the animals on the partially irrachiated diet are not cleat 
Work 


shown that vitamin | 
have reported that a deticieney developed in animals te 


in other laboratories in addition to our own, | 


is rachation-sensitive, and others 


an irradiated dietd (9). We are currently checking this 


point in feeding experiments similar to those just ce 
scribed, in which vitamin I. is being given independently 
asa supplement. The results are not vet detinite Ihe 


composition of the dict was such that one would not ¢ 


pect a deficiency of vitamin I. to occur unless the residual 


peroxides in the irradiated butterfat, upon mixing, de 
tocopherols present in the ground wheat 


vitamin 


stroved the 
which contains about 2 mg. of the 
Ames of Distillation Products 


inalyzed) our 


Stanley Industries has 


kindly irradiated butterfat, as well as 


wheat germ oil by both a chemical method and by bi 


Chemical assays indicated a slight (apparent 


assay 
increase in the tocopherol content of both products after 


irradiation Hlowever, bioassavs showed over SO‘ 


destruction of the vitamin in butterfat, and about 15% 


destruction in wheat germ oil. These data are sum 


marized in Table 4 


The formation of peroxides and other oxidatiy 


changes im fats have been demonstrated in several 


laboratories (4,5, 8. 10) 


experiments, we have also determined peroxide values 


In connection with our feeding 


TABLE 4 


ical, mg. t ’ 
Bioassa x lat 4 
Bioassay, I. l-a 


Jestructior Destr 
Untreated Irradiated 


equal 


| 


UCTRETIONA BIOCHEMIC \ EFFECTS ©) \DIAT I 
several hats, lacing lbuttert it, which has 1) 
extensivel) stuchied by Llannan lypical data 
ire sununarized in Figure 5. [It is apparent that undet 
these conditions, the amount of peroxide (pg./g.) im 
creases with increase in dosage (69,000 rep per hour ) .SCORBIC A 
\ slight increase in the acetyl value of irradiated butte 
it was found (controls, 6.1, 6.1, 4.9; irradiated at | 
17 x 10 rey, 7.3, 7.3 and 6.1 respectively ) Whethe 
net this slight change in apparent hydroxy acids 
would have an effeet on our experimental animals is not z sol — | 
@ CAROTE | 
T T T T T Pr: 
° 
40 RIBOFLAVIN 
A 
/ 


3 g O BUTTER FAT TIME RRADIATION R i 
«< x LARD | 
> @ CORN OIL Figure 6. Effect of +-rays on vitamins in evaporated milk. 
O MARGARINE Dose 80,000 rep/hr. 
4h 
a y), compounds commonly use for the inhibition of oxida 
Oo at tive changes that occur upon irradiation In these |. 
ar ae studies, initial rate data at low dosages were obtained, | 
of ind interpreted on the basis of the ferrous-ferric re- 
action under similar conditions (1 Phe stoichiometry 
/ ot the reaction, including data on the amount ol oxygen | 
r 2 e consumed, leads to a postulated mechanism as follows : | 
a 
: HH () — 


\H — H,O, + AH: | 


4 3 5 9 12 15 18 2! 24 
IRRADIATION TIME OURS \H — 


AHO. : AH > 2A+ HO 


Figure 5. Effect of +-rays. Peroxide production in several fats. 


> AH —- 2A+2H.0 


Phe radiation-induced destruction of essential nu 


trients and of enzymes in foods has been studied quite 
extensivel Phe results of such studies The absence of chain utilization of oxygen 1s con 


ive shown that the vitannns are destroved in widely sistent with the know1 protective effect of ascorbic acid 


degrees, and that, in general, enzymes are rela ind other easily oxidizable substances, such as thiourea, 


| 
| 
tively stable Pypical results of tests on milk are shown tocopherol, and | vdroquinone, on biological systems 


These substances apparently exert their protective ac- 


Vitamin \ and ascorbic acid were lighly sensitive to tion by limiting extended chain utilization of oxygen 
destruction within the time period required for stertliza 
SUMMARY 


ton. Carotenoids and riboflavin were moderately sensi 


tive. The enzyme phosphatase, however, which 1s very \ long-term feeding experiment with albino rats, in 
ensitive to heat inactivation, was only slightly changed which the butterfat portion of the diet consisting of five 
during identical exposures. Similar results were ob sixths whole ground wheat and one-sixth powdered 


tained with raw whole milk, cream, margarine, and whole milk, was irradiated from a C source (dose 
cheese extensive destruction of ascorbic acid by 1.68 x 10° rep). has shown no evidence of carcino 
ionizing radiation has been reported also by Proctor genicity in three generations of animals. ¢irowth rates 
nd ©) Meara (72) of the test and control groups showed no significant 
We have studied in detail the oxidation of ascorbi differences, although slight differences tended to tavor 


d to the dehydro torm as an example on a, class of the control groups 


| 
| 
/ 
| 
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The reproductive performance of animals on the par- LITERATURE CPPED 


tially irradiated diet was below that of the control group, 1. Barr, N. I no Wing, C. Oa J. od Ii ‘0 76 


not vet clear. The ditference for the first (1954) 
generation groups was higher than the later values (2nd Hassan, Ro oS. The Preservation of Food with To 
nd 3rd t Radiations. / ad Scwnce listracts, 26. 121 (1954 
and 3rd generations } 

S Hannan, In Special Report No. 61, Departme 

xidative changes in several fats sinnlar to those re 

2955 

x 


S.. AND Boas, Nature, 169. 152 (19 


tor reasons 


ported by other laboratories have been found, including 


ind a slight increase in acetvl 4 


a marked rise in peroxides a HANNan, | 


values 5 S.. AND J 27 
Nutrient loss was greatest m ascorbic acid and in the 
fat soluble constituents, vitamin .\, carotenes and vita- 41953) 
min Enzyme inactivation tends to be very slight, 7. Kuse, H-C., Ganes, Ju. 
relative to nutrient destruction at sterilizing dosage, 1 Chem., 1, 142 (1953) 
when radiation is compared with heat etfects. [lence a leap, J. | s89 . (1952 
relatively nuld ec mhination ol roth mav otter advan- | | Wo M cp Rick. | 
tages aver either, alone, in specific products 20, 193 (1953 
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The Development of Instant Milk‘ 


D. Db. PEEBLES 


Il estern Condensing Company, Petaluma, ¢ 


(Manuscript received Septet 8. 1955 
Phe dry milk industry is currently witnessing a to produce products that met the standards that 
revolution, The time-honored use of dry milk has been been set up for the tinal product. \nother attack on 
in bread and a few other manufactured foods. More problem was to modify commercially spray drit 
recently, however, it has come into more direct food 
use, in the production of cottage cheese and ice cream. 
Since World War II we have also seen a tremendous Y 
~<a A, 
growth in its use in the home ( Figure 1) % 
still the volume of dry milk used in the home is rela Z 
100-- Y 
tively small and there is a good reasort. All of those % 
whe have studied the problems of dry milk utilization Z 
realize that the products available, until a short time Z 4, 
ago, had some serious defects. Probably most important Z A, 
of these are: poor wettability, unsatisfactory pouring GZ 
characteristics and a tendency to cake. 3 70 Z Z 4) 
; a 3 A 
The process described here produces a non-fat dry Z Z 
milk without these objectionable features. It has excel- Z 
lent flavor and shelf life. It is readily and conveniently Z 
reconstitutabl It possesses good pouring charac- Z Z Z 
teristics and is non-caking. The case of wetting is = Z Z VY) Y 
outstanding Z 
40h Z Z AY 
The process. .\ great deal of time and effort went Y) Z Yj 4 
into the development of the process for the product just 30h Z Z J) ty 
mentioned. Well over 30 vears elapsed between the 
conception of the “instant milk” idea and the perfection 20+ AAV 
of the commercial process Kor a good many vears J) 
attempts were made to modify the spray drying process Z 
itself to achieve the desired end. It was never possible Z 4 a Zug 
48 ‘49 50 ‘5! 52 53 54 
he \ward Address, presented at the 
Fifteenth Annual Meeting of the Institute of Food Technolo- YEAR 
gists, Columbus, Ohio, June 14, 195 Figure 1. Sales of non-fat dry milk for home use. 


THE DEVELOPMENT 


e process and equipment turned out to be relatively 


In essence the process consists of the controlled 
redrying of commercially spray dried 
vs a schematic drawing of 


the equipment mvolved; tt should serve to make a 


description of the process more meaningful 
wa ATMOSPHERE 
at 
aN 
FAN oO O 
row 
BLENDER 4 
at MAKER DRYER 
wrrre 
an 
ariel - 


Figure 2. Schematic drawing for instant milk process. 


he first step is to blend the various lots of milk solids 
heing used as raw material. This naturally makes for 
more uniformity in the final product as well as in the 
control of the processing to follow. The product is next 
metered into a pneumatic conveyor and delive red to the 
top of the main processing chamber 

powder comes in intimate 
contact with finely atomized water and fully saturated 
air (with steam ) Shortly thereafter the product falls 


into a countercurrent flow of cool air and finally falls 


Phe moistened mi powder 1s next conveved to a 
tvpe of drvet In this unit the moisture ts 


lowered to tl desired level (3.5-4.0%) by forcing 
heated air tl roug! a moving bed of the product. \ 
speciall designed vibrating screen serves as a conveyor 
ind air inlet for this redrvet 


\iter removing the moisture the product 1s 
standardized as to particle size and is then ready for 


While the instant process and the necessary equip 
ment are quite simple, a great deal of care 1s needed to 
successfully produce acceptable products in commercial 
quantities. Obviously, rigid: ce ntrol of raw material is 
essential, Since most of the instant products are used 
for beverage purposes the milk solids purchased for 
conversion must be high quality, low-heat, spray dried 
products. Routine quality control on these include: 
moisture. fat. solubility index, bacteria count, and flavor. 

Care must be taken in the operation of the main 
processing chamber : ( ontrol of air flow, air and water 
temperatures, atomization of the water, etc. The 
emerging product must be a well hydrated, spongy 


mass. [Experience has shown that time-temperature 
relationships are important. There must be proper con- 


products. Here success was achieved and fortunately 
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trol to secure adequate hydration (permitting crystalli- 


] 


zation of lactose and development ot an open, porous 


structure) before redrying. If excessive temperatures 
or times are employed the milk proteins will become de- 
natured and rendered insol 

Improper incorporation of moisture will result in 
lumpiness and uneven distribution, the latter resulting 
in a final product which will not pour nicely or reconsti- 
tute readily and which will show some tendency to cake. 

During redrving the moisture must be removed with- 
out causing heat damage, resulting in loss of solubility 
and in flavor changes. Also it must be done without 
breaking up the spongy character de veloped in the main 
processing chamber; as indicated above this 1s im- 


portant to good dispersibility With the shaker dryer 
this is accomplished by control of drying air tempera 
ture and ye ntle conveving by vibrating action. 


Properly carried out, the final product has all of the 
desired properties ; excellent flavor and shelf life, rapid 


nd easy reconstitution, good pouring characteristics, 


al ~ 
and is non-caking 

Figures 3a and 3b are photomicrographs of non-fat 
milk solids before and after processing. The changes in 


Figure 3b. Instant non-fat dry milk. 


structure are very apparent. The structure is very open 
and there are large aggregations of the small particles. 


Under a polarizing microscope the bire fringent property 


of the crystalline lactose is readily made out. 


si 
| 
| 
re a >, |. 
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Rapid Procedures for Approximation of Bacterial Counts 
in Shrimp and Oysters* 


\. F. NOVAK, E. A. FIEGER, anp M. E. BAILEY 


Department of Agricultural hemistry and Biochemistry, loutsiana State University, Baton Rouge. louisiana 


(Manuscript received September 20, 1955) 


Two methods for rapid approximation of bacterial Lactose 05 ¢ 
counts in shrimp and oysters are described. Measured Maltese 0.5 ¢ 
samples of products to be tested are added to media Yeast extract 0.05 
capable of supporting definite physiological conver- Sodium chloride 05 ge 
sions. These transitions occur rapidly and are meas- Bromthymol blu 0.005 2 
ured by observing color changes. Time required to Distilled water q.s 100.0 ml 
reach the end point is indicative of the bacteria! count. 

Final pH is adjusted to 7.10 prior to sterilization, and falls t 
Lack of laboratory facilities or technically trained near pH 6.9 during autoclaving. Sterilization is accomplished 
personnel in seafood industries instigates the develop- by autoclaving tubes containing 5 ml. medium at 250° |} 
‘ (121° C.) for 5 minutes er ooling to roo iperature 
ment of tast scientific tests requiring only minor equip- 
3 the tubes are ready tor us¢ 
ment and simple application of fundamental chemical Unwashed, headless shrimp, with shell and viscera intact, a1 
knowledge. Standard plate count procedures requiring shucked whole oysters procured from local processors were the 
48 to 72 hours are definitely too time consuming prior to products used in this investigatior 
processing and packaging many foods. Quick methods Shrimp are not subjected to any preliminary treatment befor 
testing, but increased uniformity of oyster samples is obtaine 
are essential to determine if it is safe to continue process wi . ; 
xy homogenization in a Servall Omni-Mixer 
mg a product, or whether it should be rejected. Such Samples for counts are then prepared by diluting appros 
tests have been developed, and are here described, for mately 40 g. of oysters or shrimp with a sufficient amount 
the rapid approximation of bacterial counts in shrimp sterile water, pH 7.0, to make a total volume of 200 ml., ane 
g 10 jutes w Blendo liquot 
q and oysters. These tests should be applicable to other crs Waring Blendor. An aliqu 
food products having count within certain ranges. Actual determinations of approximate bacterial counts at 
One method involves growth of the microorganisms made merely by introducing a measured volume of sample int 
in a carbohydrate-containing medium; the rapid forma- 1 tube of medium, and incubating at 95° F. (35° C.). Time re 
tion of acid, which is proportional to the number of bac- eager for the production of a definite amount of acid (signified 
the formation of a vello olor idicates 1 pproximate 
teria present in the added sample, furnishes the indicant ) indicates the approximat 
for the test and the basis of measure. Acid formation is Interpret the count from the following 
readily measured by observing the color change in an 
indicator added to the medium. PT 
Another method found te be successful is a modifica- rhsasontiaanethancietittae er tube at start of test 
tion of the methylene blue reductase test. It differs from Less than two hours 10 or mor 
the milk test in that rapid counts on numerous other Between 2 to 2.5 hours 5 to 10 
products can be made by employing a single medium More than 2.5 hours 5 or less 
(1). Sterilized, nonfat dry milk solids in solution serves 
merely as a medium, and is not the source of any micro 
organisms. In this determinatioin, time required for naatiee 
reduction of methylene blue in a synthetic medium by 
sented m Lab lat ounts according to standars 
bacterial reductases is measured. The length of time evade rss ‘a jaa were made according to stands 
required is an indication of the number of bacteria 
. 
present in an added sample. TABLE 1 
Bacterial counts in shrimp and oysters 
EXPERIMENTAL (Acid production method) 
I. Acid Production Method : Rapid Plate 
Sample Material Time for count count 
A bacteriological medium was formulated for rapid acid pro no color change 108 4 
duction by bacteria, having the following composition : nasal, siti 
ysters l hr. 45 min above ] 

7 I'ryptone 0.25 g. oysters > hr. 10 min above 5 8 
Proteose peptone ( Difco) 0.5 g. } oysters hr. 25 min above 5 F 

oysters Shr. 5 min 5 
Dextrose 0.15 g. 6 oysters thr 5 min below 5 ] 
— shrit 1 hr. 40 min ibove 1 7 
* This investigation was supported in part by grants-in-aid ms shrimp hr. 10 min above 
from the Fish and Wildlife Service, U. S. Dept. of Interior, 
‘ Louisiana Wildlife and Fisheries Commission, and the Shrimp 1! shrimp > hn. 5S ante below S$ 
Association of the Americas. 12 shrimp 3 hr. 15 min below 5 
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RAPID PROCEDURES FOR BAC 


EXPERIMENTAL 


II. Reduction Method 


‘ luti 
i 
d lim 
} } 
i jue ) 
} 
i 
t i 
t of ¢ 
i 
+ 
te at 
| tha 
La 
\ i 
taine 
yer + Na 
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constituents 1 prepare 


0 itio Tubes cor 
ived f 15 minutes at 250° | 
{ ‘ temperature tl tubes are 
\ blue solution 1 ide by addi aT 


t 1 m along with a measured volume 
t esenting one gra f sample is 

| ba the tube at 95° | (35° ©.) 

te t me required for the dis 

i methvlene blue ree control 

t. This tube should ¢ tain the 

lium. Satisfactory results are 


thylene blue is added to the milk medium 


RESULTS 


representative samples are pre 

nts were made according to standard 
blue tablets used in this experiment 
Aniline Company and may be purchased 


TABLE 2 


Bacterial counts in shrimp and oysters (Reduction method) 


Ray Plate 
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DISCUSSION 
More accurate readings can be obtained for any par- 
ticular product by preparing a graph plotting actual 


plate counts against rapid ¢ 


Bacterial counts of 5 at million were selected 
for the purpose f this inve n because they cover 
the apparent range causing early spoilage of these 
oducts by bacterial de positiol lligher or lower 


lues could be selected for other products where sufh 


cient data are ble can be obtained, to show 
ounts above which a ecific food product is likely to 
poor quality after ] ging 


These tests are practical because they are simple to 
perform, and require only minor skill by the analyst. It 


s recommended that sealed, sterile tubes of medium be 
made available for the determinati This factor would 
reduce the probability error and simultaneously serve 
to standardize the test iter, methods for determining 
Spe ( inisms W ! ight be found to increas the 


velocity of spoilage, could be incorporated into the tests. 
ifficulty at present is in attempting to 


btain uniform iples. Further investigations will be 
de to tind improve eans sampling 
Different laboratories sl uld determine their own 
standards according to the conditions employed and 
types of food products tested. Ii pl samples of sub 
stances to be tested vary within a wide range, it may be 


ilvisable to adjust t sample pli to obtain uniform 


Procedures for rapid determination of bacterial counts 


in ovsters and shrimp are esented. In one method the 


degree of acid formation in a standardized medium 1s 
indicative of the umbe bacteria present in an 
idded sample \nothe i d concerns the time re 
quired for reduction of methylene blue by organisms 
present 1 i sal idded t i basal mediun Phese 
reactions occur rapidly and are measured by observing 
COLOT chat res 
(Other products n e tested by these techniques, 
Uthough minor modifications should be made as re 
quuiree 
1] RI 1) 
] \ H / lethods 
1948 New York 
\mern | Hi t / Is for 


\ medium containing t ! Wr 
for this tect rT 
Nontat dry milk 
Distilled water q 100.0 ml 
Final pH is adjust 
(121° ¢ \iter cow | 
standard tablet to 200 n stilled water j 
| the teal. ints ml. of the standard methy 
| 
10 or more 
ré 5to 10 
reaction conditions 
| = 
| 
| 
| 
| 
el 
nal | 
pply house 
ple tor count count | 
nee < 10 10 
Q 
t 
lve 4 4 
shrit hr. 5 mit relow N.Y 
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The Effect of High Temperature Storage on the Content of 
Salmonella and on the Functional Properties 
of Dried Egg 


GEORGE J. BANWART“ JOHN C. 


» las 
ssing ratory, /owa 


(Manuscript received October 15 


The effect of moisture content and temperature of 
storage of dried albumen on the viability of S. senft- 
enberg, S. oranienburg, and S. pullorum and on solu- 
bility, specific gravity of meringue and angel-cake- 
making properties of the .econstituted product is 
studied. It is shown that albumens can be stored at 
elevated temperatures (50 , 60 or 70 C.) to elimi- 
nate Salmonella without significant impairment of 
functional properties. 

It is well known that Salmonella are pathogenic for 
man and hence constitute a health hazard when present 
in foods. Reports by several workers (5, 9, 11, 19, 20, 
30) have shown that these organisms have been isolated 


Irom egy products 


Many methods have 
eliminate the load of Sa/ 
| These include (a) plant sanitation 


products 


been suggested to reduce or 
nonella or of other organisms 


eve 


Irom 


6,75); (b) pasteurization of the liquid egg (10, 12, a1, 


storage of the dried product ]2 14. 16. 
1 } 


0, 28, 32) and (d) use of atmospheres containing 

m dioxide (22, 23, 24). 

\ report by Osborne ef ai that Sal- 

lated from dried whole egg that was 
it would seem that 


25) shu ed 


monella were 1s 
pasteurized prior to drying. Thus, 
pasteurization is not a dependable procedure for elimi 
nating Salmonella from the dried product. Storage of 
albumen at elevated temperatures to free the 
\vres and Slosberg (2) 


n that this process minimized 


dried evy 

of pathogens, as suggested by ; 

would prove beneficial 1 


iandling 
as a method for eliminating 
elevated 


recontamination due to 

In order to be acceptable 
dried albumen, 
be detrimental to the product. 


Salmone! 
temperatures should 


1 from storage at 


\vres and Slosberg ’) indicated that the storage 
conditions they used did not impair the functional 
properties of the dried albumen while the increased 

aided in the destruction of 


temperature ol storage 


Yalmonclla 
The present study was conducted in order to deter 


\ report of rk done under contract with the U. S. Depart 
ment of Agriculture and authorized by the Research and Mar 
keting Act of 1946 The contract is being supervised by the 
Western Utilization Research Branch of the Bureau of Agricul 
ture and Industrial Chemistry 

Journal Paper No. J-2814 of the lowa Agricultural Experi 
ment Station, Ames, lowa. Project No. 970 

Address presented at the 14th Annual Meeting of the Insti 
tute of Food Technologists, Los Angeles, California, June 28, 
1954 

' Present address: Food Technology Department, University 


Athens, Georgia 


ot Ce OTgila, 


fyricultural Station, 


AYRES 
lowa State College, Ames, Lowa 


1955) 


mine the effect of moisture content of the albumen, an 
the temperature and time of storage on the populatior 
of Salmonella and on the functional properties of pat 
dried and of spray dried albumens. 


METHODS AND MATERIALS 


The strains of Salm 


Preparation of dried albumens. 
pullorum (WURB 3083 


chosen tor this investigation were S 


S. orantenburg (WURB 6266) and S. senftenberg (775\W 
Studies by other workers (25) had shown that these 3 strau 
respectively had slight, moderate, and high resistance to heat 
in liquid whole egg. Also, 2 of the 3 species represented art 


commonly occurring contaminants of poultry products 

For pan dried albumen, fresh eggs obtained trom the lowa 
College Poultry Farm were broken and separated by the 
ise of a commercial breaking tray and separator \fter separa 
tion, the whites were blended in a Waring blender at 50 volts for 
Carlin and Ayres (7) and enzym« 


remove the 


stat 


60 seconds as described by 
treated ( Deoxygenase ” to lucose 


reatment was continued until the rapid plate method (4) showed 


that insufficient glucose was present to give the browning 
reactiot 

The Salmonella were grown on an agar surface in a Rou 
culture flask at 37° C. for 24 hours. The cells were washed tree 


fermented liquid whi 
dried by the 


and inoculated into the 
pat 


surtace 
noculated liquid was then 
Ayres (A 


method 


scribed by Carlin and 
commercial egg 


liquid al 


obtained from 


monella im the 


albumens wert 
Inoculation of Sa 
prior to drying was conducted 

The 


procedures 


Spray dried 
processing plants 
as described for pan drice 
liquid was thet dried in accordance: 
industry to 
\iter drying, the 
Ames and 


whites spray 
albumen havi 


powder Wal 


considered by give 
functional properties 


shipped to 


acceptabl 


immediately transported or stored in a 


4° C. refrigerator until used 

Storage of dried albumen. Jhe dried albumen obtained tron 

isually contained trom 6 to 8% order 

content thts 
dried in a vacuum oven set at 30° to 
moisture content, the albumen was placed in a sealed box u 
a pan of water until the desire: 
For preliminary experiment 


moisture. In 
the 


the drier 


reduce the motsture below ] material wa 
3 To increase the 


which a fan circulated air over 


umount of moisture was obtained 


moisture contents ranging from 1.8 to 18% were used; the mots 
ture levels chosen for further study were 1.5, 3, 6 and 12% 
The percent moisture was determined by the vacuum over 


method (J 


tter motsture 


albumens were placed 2 


tilled bottles were 


adjustment, the 


The 


screw capped bottles. sealed witl 


ounce 
tackiwax and placed in an incubator set at the desired tem 
perature 

Storage temperatures of 50°, 60° and 70° C. were chosen for 


this investigation since it had been found in preliminary studies 
for excessive periods of time 
solubility of 
but that 


that Salmonella survived at 45° C. 
\lso, in 1911, Maurer (21) had reported that the 
dried egg powder was reduced very rapidly at 75° ¢ 


heating at 70° C. did not result in drastic changes. 


* Takamine Laboratories, Clifton, N. J. 
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Bacteriological examinations. Bacteriological examinations albumens with moisture levels above 107 on the 12th 
the powders were de in ord to determine mc | 
the incidence day of storage. The percent of survivors was considet 
ot Sali MPN technique Was used yherem tubes of 1" | 
ably greater in albumet ing moisture than was 
selenite vere moculated tor each dilution ind ifter mecuba thal 
pfuls of broth from the tubes were streaked on brilliant the case 1n albumen with 64; mois e on the 38th day - 
green agar. Since the original number if Hmonella in the ol storage Since these results indicated that levels of 
everal albumens varied. it was difhcult to compare the effect 3° and 6% were critical. these tw momture concen m2 
the conditions imposed merely bv observine the number of 
trations were selected t urther \Ioisture levels 
of 1.5% and 12% were selected in order to provide a 
calculated using the rmu log ( deatl : 
i 4 lea seTIes mg reasonable minimum and 
rate, t time in davs. I initial numbers and | final num maxunum morsture neentrations that might be en t 
hers). Initial death rat vere determined at the end of 24 countered in commercial albumet 
hours of storage 
\lbumens which contained 1.5. 3. 6 or 12°‘ iS 
Functional tests. ‘I lubility, whipping ability and angel Moisture 
cake-making properties of the stored albumens were measured were analyzed fe 1 ers « S nella S. pul 
kor solubility determination i modification of the procedurs rit S. oranienPu S69 ) that survived 
erthed by al 4 Is "1 - 
i vy Stuart ind Kline vas used. Thre storage at 50>. 600 r /( e effect of moisture con 
ron ‘ 2 
il fa men were reconstituted in 100 ml. of water for 30 | | 
‘ l tent of the albumet 1 temperature storage on the 
t itte il t nixtur Itered throug! 5 
Na file he percent the filtrat su lof S served in Figure 2 
determined by the vacuum oven method (7 The test de 
cribed by Slosberg ef vas used to determine whipping 


ibility ko angel cake re baked and volumes measured by 


i a 
the method described by Carlin and Avres 


RESULTS AND DISCUSSION 


Microbiological Changes = 
w SP 
The percent survivors of S. eranienburg in pan dried os 
albumen adjusted from 1.8 to 18 moisture and stored © 4F [ 
at 50 are presented in Figure 1. After 12 days of wi | 
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| 
2+ 
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T 


and in spray dried albumens containing 1.5, 3, 6 or 12% mois- 


| 

| 
Figure 2. Numbers of S. oranienburg detected in pan dried lf 
| 
ture and stored at 50, 60 or 70 C. for 1 and 3 days. 


| 

Similar results were obtained with either S. senftenberg 

or § pullor (111 Fewer organisms were observed in | 
% MOISTURE albumens containing 12° moisture than from those 


Figure 1. Effect of moisture content upon the survival of powders with 1.5, 3 or 6% moisture: In all trials except | 


cells of S. oranienburg in pan dried albumen stored at 50 C. one, fewer viable organisms were found albumen con 
taining 6% moisture than in those albumens with either 


storage there was a noticeable difference in the percent 1.5 or 3%. Comparisor the survivors of Salmonella 
of cells surviving in albumen containing 3% moisture in albumens possessing 1.5 or 3¢¢ moisture indicated | 
when contrasted with the percent surviving in albumen that, in 11 of 36 conditions, there were more survivors 


having 6% moisture. No Salmonella were isolated from in those samples with 3% moisture. These results agree 
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with those shown in Figure 1 where, in general, there 
Was no apparent difference between the percent of 
survivors in albumen having 1.5 or 3% moisture; how 
ever, as the moisture content of the powder increased, 
the percent of survivors was greatly reduced 

\s the temperature of storage was increased, the 
number of viable cells of Salmonella isolated after stor 
age was decreased. In every case there were fewet 
survivors of Salmonella in the albumen stored at 70° ( 
than in that stored at 60° or 50° ¢ 

Effect of moisture on initial rate of death. 
The initial death rates for the organisms stored in al 
humen at each of the 4 levels of moisture are plotted in 


igure 3. Statistical analvsis revealed that moisture 
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Figure 3. Effect of moisture content on the rate of death 
of three species of Salmonella in dried albumen stored at ele- 


vated temperatures (50 , 60 and 70 C.). 


content of the albumen caused a significant difference 
(P Ol) in the initial rate of death of Salmonell 
however no ditference was observable between 1.5 
3° moisture; nearly all the difference existed among 
the initial death rates of Salmonella in powders 
taining 3, 6and 12‘( moisture. .\ steady increase in thy 
rate of death was observed from 3 to 120 moisture 

Effect of temperature of storage. | he initial cleat 
rates for S. senftenhberag. S. oranienburg and S. pul 
lorum were averaged at each of the storage temperature 
(50°, 60° or 70° ©.) and plotted in Figure 4.) The 
curves in this figure approximate straight lines, indi 
cating that a direct relationship exists between ten 
perature of storage and the rate of death. The rates of 
death were found to be significantly different (1? Ol) 
at the three temperatures of storage. 

Effect of type of dried product. = [he initial death 
rates of the three species of Salmonella both in spray 
and in pan dried albumens are shown in Figure 5. The 
rate of destruction of S. senftenberg and S. orantenburg 
Was greater in spray dried than in pan dried albumen 
Shearing of the droplets of egg white during atomization 


and exposure to high temperatures (80° to 140°C.) 
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during the spray drying operation could account for 
the more rapid reduction of cells in spray dried than it 
pan dried albumens 

Species of Salmonella. spray dried albumen the 
initial rate of death of S. pullorum was similar to that o 
S. senftenbera, while that of S. orantenburg was signit 
cantly less (I Ol). Thus, in order to determine 
storage conditions needed to eliminate Salmonella, cor 
sideration must be given to the organisms that may bh: 
present in the dried albumen 
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Figure 4. Effect of temperature of storage on the death 
rate of three species of Salmonella in dried albumen. 
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re Average death rates of S. senftenberg, S. oranien 
+. pullorum in pan dried or spray dried albumens due 
at elevated temperatures. 


Functional Changes 
Solubility. lo compensate for the moisture already 


e dred product (1.5 to 12% ) the solubility values 


ed by analysis were adjusted to a per gram solids 
masts. In general, no serious loss of solubility was 
hserved during storage. Statistical analysis showed 
that in only three instances did a significant (P O1) 


reduction in solubility occur at the time periods used 
lor sampling; this was evident in the albumen contain 
ing 12° moisture and stored at 70° C. for 1 day or at 
OU" C. tor 6 days and in albumen with 647 moisture 
stored at 70° ( _for 30 days. 

Specific gravity of meringue. [In only two of the 
twelve storage conditions was there a significant (P 


Ol) imerease in specific gravity of meringue. This 


EFFECT OF HIGH TEMPERATURE STORAGE ON DRIED Et WHIT! 7 
occurred in the case of albumens that contained 12% 1000F 
moisture and were stored at 60° or 70° ( In general a 
more desirable specific gravity of meringue was obtained 
with albumens containing 1.5, 3 or 667 moisture after 400 
storage at 50° for two months than with the freshly 
dried product \lso, albumen containing 1.54% mois 200 
ture and stored at 70) ©. gave meringue of lower specifi 
gravity when tested at the end of 1 month than it did 100 
initially Improvements in beating properties during 
storage were also evident in the data presented by Berg = a 
quist (2). Errors and variations incurred in the analysis a 40r 
nught be suggested as reasons for an apparent improve = r 
vy 
ment im whipping properties, but the number of times = 20} 
that this occurred indicated that a more likely answet > 
would be that there was a change in the protem structure ° iol 
of the albumen which resulted in observed improvement 8 — 
In specie gravity of meringue 
Angel cakes. [hie ability of albumen to forma stable a| 
foam suitable for making angel cakes is the ultimate t 
criterion for the functional value of this product. The 2 
changes in the angel cake-making properties of albumen 
were more critical than were either solubility o1 iL | 
wl pre "TIES 1 loss ang ] ak 15 3.0 6.0 12 
Ipping properties ; gnificant ( Cake % MOISTURE 


volume were observed tor seven ot the twelve storage 


Ubumens con 


taining 1.5, 3 or 64) moisture were stored for 150, 120 


and 9%) days, respectivel without any significant loss 
i ol] e of angel ike while albumen with 12% 


moisture showed a significant decrease in volume of the 


resulting angel cakes at 3 davs of storage \lbumen 
with a moisture content of 1.50% stored at 60° or 70° ¢ 

for 120 days and 30 days, respectively, did not show a 
signif t low of angel cake-making properties \ 


significant loss in volume of resultant angel cakes was 
observed when albumen containing 120% moisture was 
stored at 60° or 70° C. for 1 day 

Results of these experiments indicate that moisture 
content and temperature of storage of albumen are 1m 
portant aspects to be considered in the storage of 
albumen intended for use 11 angel cakes 


Effects of Storage on Salmonella and on the Functional 
Properties of Dried Albumen 


High initial counts of 3 species of Salmonella (S 


senftenhe) ranienbura, 28,000 


317,000 per gram, S 
per gram or S. pullorum, 900 per gram) were reduced 
to less than 0.18 o1 


ga 


nisms per gram during storage at 
50°, 60° or 70° C. However, the functional properties 
of dried albumen likewise were found to undergo 
changes when the powder was stored at the three tem 
peratures 

The results obtained when albumen was stored at 
temperatures of 50°, 60° and 70° C. are summarized in 
Figures 6, 7, and 8. In these figures the number of 
days that spray dried albumen was stored with ob 
servable changes occurring in the functional properties 
(solubility, specific gravity of meringue and angel cake 
volume) are compared with the time required to reduce 
the number of S. senftenberg, S. oranienburg or S. pul- 
lorum to less than O.18 per gram. Observations of the 


Figure 6. Limiting conditions for storing spray-dried al- 
bumen at 50 C. 

Areas above the solid line indicate times of storage for each 
of the moisture levels where there were observable losses in 
functional properties. Areas above the broken lines indicate 
time-moisture relationships where populations of the Sal- 


monella species were reduced to less than 0.18 cells per gram. 
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Figure 7. Limiting conditions for storing spray-dried al- 
bumen at 60 i 

Areas above the solid line indicate times of storage for each 
of the moisture levels where there were observable losses in 
functional properties. Areas above the broken lines indicate 
time-moisture relationships where populations of the Sal- 
monella species were reduced to less than 0.18 cells per gram. 
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Figure 8. Limiting conditions for storing spray-dried al- 
bumen at 70° C. 

Areas above the solid line indicate times of storage for each 
of the moisture levels where there were observable losses in 
functional properties. Areas above the broken lines indicate 
time-moisture relationships where populations of the Sal- 
monella species were reduced to less than 0.18 cells per gram. 
curves showed that a 50° C., storage of albumen con 
taining any of the four moisture levels effected reduction 
of the number of Salmonella to less than 0.18 per gram 
before any significant changes occurred in the func 
tional properties of the powder. Storage at 60° or at 
70° ©. resulted in rapid deterioration of powder con- 
taining 12% moisture. If storage temperatures of 60 
or 70° C. are to be used, the moisture level of the powder 
should be maintained below 6. and, more de sirably, 
below 3%, so that the Sa/monella are eliminated before 
the functional properties of the albumen are destroved 

If the relationship of functional properties to bac 
terial destruction is compared at 50°, 60° and 70° ¢ 
there is a much larger zone of safety at 50° C. than at 
either 60° or 70° C. By the time that viable cells were 
no longer detectable at 60° or 70° C., there were notice 
able losses in volume of angel cakes. On the other hand. 
at 50°C. all three of the species of Salmonella tested 
were reduced to levels of less than 0.18 cells per gram 
in 9 days at 3%, or 6 days at 6% moisture, while no 
changes in functional properties were observed for at 
least 120 days at 3%, or 90 days at 6% moisture. 


SUMMARY 

\s the temperature of storage is increased from 
50° C. to 70° C., the initial rate of death of Salmonella 
is increased proportionally. In general, as the moisture 
content of the albumen is increased, the initial death rate 
of Salmonella is increased. Evidently, there is no dif- 
ference in the initial rate of death of Salmonella in 
albumen containing either 1.5 or 3% moisture. 

Under the conditions of this study S. oranienburg is 
more resistant to destruction during storage of dried 
albumen than are either S. senftenberg or S. pullorum. 
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It is possible to store dried albumen containing | 
3 or 6% moisture at 50° C. or albumen containing 1.5 | 
3% moisture at 60° or 70° C, and eliminate large nun 
bers of Salmonella without significant impairment oi 
functional properties, including angel cake-makir 
properties. High initial counts of Salmonella can li 
eliminated in dried albumen containing 1.5, 3 or 6 
moisture and stored at 50°, 60° or 70°C. wit 
noticeably affecting either specific gravity of mering 
or solubility. With those albumens containing 1.5, 
or 6% moisture, an improvement was noted in speci! 
gravity of meringue during storage at either 50° o1 
00°C 
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Volatile Flavor of Strawberry Essence. I. Identification of the 
Carbonyls and Certain Low Boiling Subtances 
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In aqueous distillates of Marshall strawberry puree, amounts, solubility, and volatility The low concen- 
acetaldehyde, acetone, 2-hexenal, biacetyl, methanol, tration of these volatile substances and the instability 
ethanol, and esters containing acetic and n-butyric - . . 

of the fruit increase the problems Ol separation and 


acids were identified. An oil fraction separated by fur- 
ther distillation of the aqueous essence amounted to 
about 13°, of the total essence and was about one- in their flavor intensity 
third free fatty acids: n-caproic, n-valeric, n-butyric Previ -| , ) : 

, ; ’ ’ yric, revious work by Coppens and Hoejenbos (2), using 
isobutyric, and acetic. The fatty-acid-free oil fraction PI J 4 
seemed to contain all of the characteristic strawberry 


analysis. These organic substances also vary markedly 


an ether extract of 445 kg. of strawberry juice, showed 


aroma. The amount of carbonyls and the total amount the following compounds to be present: acetic acid, 

of essence as measured by carbon analysis were not cinnamic acid, n-caproic acid, ethanol, biacetyl, ethyl 

correlated with the flavor potency of the essence, as acetate, iso-amvl alcohol, a formic ester, a butvric ester 

judged by taste panel. (probably etl yl ), a caproic ester (ethyl or methyl L 

acetic esters, a benzoic ester, n-hexanol, ethyl salicylate, 

\ systematic study of the identities and amounts of borneol, a-terpineol, terpin, and an unidentified acid and 
the volatile favoring compounds in strawberries is being ketone, Other constituents reported as probably present 
made at the Western Utilization Research Branch. The were acetyl methyl carbinol, acetophenone, ‘ao-fenchvl 
purpose is to determine why some varieties of straw- alcohol. McGlumphy (6) has contirmed acetophenone, 1, 
berries have more flavor than others. The method con- biacetyl, cinnamic acid, and acetic acid. In addition he | 
sists of identification and measurement of the volatile identified n-butvraldehvde. cis-terpinol hydrate, and Ht 
chemical compounds responsible for the quality, quan- probably ethy! acetoacetate , in 
tity, and potency of flavor. From this knowledge an 
objective chemical test may be developed for assaving MATERIALS AND METHODS 
the flavor potency. The volatile substances from fruit The 4 major steps in the procedure for this investigation are: 


are a mixture of organic compounds varying in their (A) preparation of a puree or juice of the fruit, (B) removal 


4 
| 
Slates 
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/ 
i the flavors trom the puree or purce by distillation, (Co) con 
centration of the dilute flavor solutions, and (D) pertorming 
appropriate analyses of the various constituents 

The equipment used for separating the volatile favor trom 
the truit and 1 centratime t essence solutions consists of 


i continuous laboratory vacuum flash evaporator which wall re 


move of tl vater trom a puree or trom a juice ma 
single pass at al rt | (37.8 i i ill-glass cor 
tinuous bubble plat listillation colum This equipment was 
described in detail elsewher 24 By means of this distillation 
column up t 2 solutions have been prepared 
Since the volatil constituents are reann the recovery 

essen Vas \ \ calls ia total carbon analysis ot the 
various distillates \pprommately 80%? of the total straw 


berry volatiles are removed when 40° of the water ts stripped 


tron 1 pures i ically ne loss oceurs m the concentration 
t vith t 
An analysis of t irbonvl content of the ditterent varieties 
i berries was mac the aqueous concentrate mentioned above 
by a modification of the methods described by Lappin and Clark 
5) an therg a Strauss (; This method depends on the 
rmation of the 2.4-dinitrophenvlhydrazone (24-DNPH cle 
rivatives of the irbonyl mpounds, and the formation of at 
intense colored compl vhen potassium hydroxide is added t 
il i it these lerivatives Monocarbonyl de 


rivatives form a red color, whereas dicarbonyl derivatives, suc 


The procedure ts as tollows: To each ml. of 40-fold essences 


idded 0.4 ml. of reagent (500 me. of DNPH reagent in 350 


mil. of 40% s ca i glass-stoppered bottle. This mix 
ture is heated for 20 minutes on a steam bath and then cooled for 
T ivatives are thet filtered 
Celit coated sint glass The tilter cake is wa | 
th 2 or 3m ter wearbonyl derivatives 
ire soluble mm a the shed from the funnel with abou 
20 ml. of ta ‘ Itrate is made up 25 mi. wit 
ilk carb erivatives are thet vashed tr nt 
it in t tirobenzene and ti filtrate 1 
made up to 15 n it itrobenzenme Nitrobenzene is the only 
good solvent known for this type of compound. Aliquots of the 
two filtrates are made up to Y ml. with ethanol and one ml 
N KOH is added. The intensity of the colors developed are 
estimated wit i Wlett-Summerson colorimeter and a 340° mua 
(greet t fort ns amd a 590 mae Corange) filter 
for the blue 1 i mt of material is estimated fron 
standard curves prepared from stock solutions of acetone ane 


hiacetyl 24-DNPH derivatives 
24-D 


r analysis of t individual carbonyls, the alcohol-solubk 
NPH derivatives were separated with a silicic acid chr 


matographt humm Petroleum ether (bp. 60° to 70° 140 
to 158° F.)-ethyl ether 90/10 was used as the developing solvent 
Phree band r parated and the material composing eacl 
band was identitied a thie 24-DNPH derivatives of 2-hexenal 
wetor acetaldehyvae Identification was made on the 
issumption that with authentic samples there was no lowering of 
melting pom d that ultraviolet absorption spectra and N-ray 
diffraction pattert ere identical. The 24-DNPH derivatives 
of the carbonyls melted as tollows: 2-hexenal 293 to 295° F 
145 to 146° ¢ icetone 255° F. (124° C.), acetaldehyde 315° | 
(157° C.). bis-biacetvl 615° F (324° 


RESULTS AND DISCUSSION 


Phe amounts of total carbonyls, acetone, 2-hexenal, 


and Inacetyv] are given in Table 1 amount of 
acetaldehyde can be estimated as the ditference between 
the total ammount of carbonyls and those listed There 1s 

The word told as used here meats essentially the extent of 
concentration In this example it would take 2,000 @& of puree 
to make 1 ge. of 2,000-fold essence 

Mention of speeittc products does not constitute endorsement 
by the Department of Agriculture over others of a similar nature 
not mentioned 


no correlation between the total or mdividual carbon 
content of the essence and the flavor inte VSIty 

\ striking difference was found in the 2-hexenal con 
tent of the essence from frozen and unfrozen whole 


TABLE 1 


Carbonyl content and flavor intensity of the aqueous essence 
from various varieties of strawberries, 1948 season 


lable 2) 


called “leaf aldehyde. #pparently produced enzymati 


strawberries aldehyde, sometimes 


cally by the fruit when pureed, as shown by the fact that 


either freezing or heating the whole berry will prevent 
thie ippearance ol this aldehvde in the essence 
heating or treezing the puree from untreated whol 


berries will not affect the 2-hexenal content Nve al 


TABLE 2 
2-hexenal content p.p.m. in frozen and unfrozen 
Marshall strawberries 


Spoehr (8) have shown this compound to be produced 


a (Chinese “tree of heaven”). Lleating or crushing 


the leaves in the absence of oxygen prevented the forma 


White 


the essence from apple juice Phe relative importance 


tion of 2-hexenal (11) reported its presence 1 
of 2-hexenal to the flavor of the fruit is vet to be deter 
mained 

(on the basis of results thus far, neither total essence 
as measured by carbon analysis nor carbonyl content 
scemed related to. the 
Lherefore, it 


Havor strength of the berries 
became desirable to Investigate other 
chenneal components of the essence. Since Ireezing Was 
shown to cause alterations, fresh Marshall berries were 
used for a systematic general analvsis of the essence 

ight hundred pounds of strawberries obtained fron 
the State of Washington were cleaned, stemmed, pureed, 
and processed immediately. The stripped essence fron 
the puree was concentrated 850-fold. Total-carbon and 
carbonyl analyses were made on a 50-fold essence, since 
separation of an oil occurred when the concentration 
reached about 300-fold 

Phe major portion of the organic volatiles was sepa 
rated from the S30-fold product by distillation in a 
fraction which boiled below 190° F. (88° C.) 
Iraction contained no typical strawberry aroma. The 
remainder of the essence was collected with a large 
amount of water in a fraction boiling between 203° and 


212° F. (95° and 100° C.). This fraction contained a 


4 
| 
pures 
Variety Carbon 
Britemore 
M ‘ 
( ‘ 
as bia t 


\ | () () 
r-insoluble oil and possessed a 
vertul <trawberries organ com 
ponents of this fraction were separated from the water 
by an isopentane extraction and appeared as a hight 
vellow oil after rem il ot the lsopentane 
ove il 1 tl strawberry essence Is 
shown ou lable 1 of essence ts shown as 
rhon and is also calculated 
ethyl alcohol, Phe amount of the 4 carbonyl compounds 
mentioned re etalde le acetone, 2-hexenal, 
ind Inacetv! Is incl percentages ol total 


TABLE 3 
Analysis of fresh Marshall strawberries 


PPM 
) 

} 

MI 

essence are listed | Wi tleohols, mietl anol al a ctl anol, 

were separated by distillation and measured The, 


were identitied by boiling point and mixed melting point 


i their 3.5-dinitrobenzoate derivatives, which showed 
no depression with authentic samples: et! nol 3,5 


DNB (mp. 92° C.) methanol, 3.5-DNB 106° 


\s mav be seen, ethanol accounts for more than halt ot 


Phe amounts of esters calculated as ¢ thvl acetate were 
mnitication of the low-boiling fraction 


(only acetic and n-butyrie acids were found in this ester 


yrouy Phe organic acids were separated by the chro 
matographic procedure described by Ramsey and Tat 
tersor 10) and identified by N-rav diffraction pat 


his method ot 


tern of their ervstalline sodium: salts 
identifving the acids was found to be very satisfactory, 
provided care was used in drying the samples. All of 
the sodium salts were dried at 20° relative humidity 
and were transferred to the capillaries in a dry box 
Phe iso-acids of butyric, valeric, and caproic were 


found to ervstallize with one molecule of water undet 


these conditions 
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Moisture Distribution in Fresh, Frozen, 


and 


Frozen-Defrosted Bread 


PENCE, STANDRIDGIE, MIECHEAM, LUBISICH, anp OLCOTT 


Utilization Research Branch 


Department of Aari 


( Manuse riprt received S« pt mber 


Frozen and frozen-and-defrosted bread essentially 
retained the moisture distribution of freshly baked, 
unfrozen bread for at least 7 weeks of storage at 0 F. 
(—18°C.) and 20 F. (—7 C.). A slight but statis- 
tically nonsignificant (at the 5°¢ level) increase in 
crust and intermediate crumb moisture occurred dur- 
ing freezing of round-top bread. On the same basis a 
significant difference in moisture distribution between 
freshly baked round-top and sandwich bread was 
found only in the crust region. 


\mong factors that conceivably might affect the suc 
cessful preservation of bread freshness by freezing is the 
possibility of important changes in normal moisture dis 
tribution caused by freezing, defrosting, or storage in 
normally dry, refrigerated spaces. .\ previous report 
from this Laboratory (“) indicated that a serious loss of 
total 
during storage, 
industry indicates that conventional wrapping materials 


moisture can occur in unwrapped frozen bread 


but general experience in the baking 
adequately guard against moisture losses, provided the 
wrappers remain sealed and intact. 

10) have pointed out that 
loss from bread is from the crust 


Several authors (4. 6, 7, 
most of the moisture 
and the outer half-inch of crumb. 
baking, the crust is relatively dry, but it rapidly begins 


and 


Immediately after 
to absorb moisture from adjacent crumb. Bice 
(seddes (4) distribution in 
freshly baked bread (150 g. pup doughs) and after stor 


measured the moisture 
age up to 15 days under conditions which prevented a 
They reported that moisture con 
to 


loss of total moisture 
tent of the crust increased from 15.4% 
The central crumb and the crumb 


after 
6 days of storage 
within 0.5 inch of the crust had the same moisture con 
tent immediately after baking, but the moisture content 
of outer crumb dropped from 44.9% to 32.3% in 6 days 
while that of crumb decreased 45.1% to 
37.0% in the same period. Subsequent work by Brad 


inner from 


ley and Thompson (35) and others (2, 3) confirmed these 
findings, in general, with larger loaves baked from a 
commercial-type formula, although the magnitude of 
migration of moisture from crumb to crust was much 
less than that reported by Bice and Gieddes (4). The 
former workers (35) also showed that the moisture con 
tent of crumb stored without crust remained constant 
for at least six days. 

Bechtel and Meisner (3) showed that migration of 
moisture from crumb to crust of bread during storage 
can account for an important part of the staling changes 
which occur in the period from 20 to 140 hours after 
\ difference of 2% in crumb moisture 
was sufficient to cause a_ statistically 
ference (at the 50% level or below) in human judgment 


bread is baked. 
significant dif 


li 


76 


furs 


cultura 


Research Service, United States 
| my 10. ¢ 


ifornia 


26, 1955) 


] 


ot the freshness of bread 


Phompson 


35) and Bechtel, Meisner, and Bradley 
had shown that moisture migration had no appreciab 
effect on crumbliness and crumb compressibility meas 


urements during a 6-day storage period and that thes 


physical measurements did not agree with sensor 


In bread, both with and wit! 


let 


measurements of staling 


out crust, these measurements decreased consi 


st two days « 


and in about equal amounts during the fir 


\ 
\ 


bly 


measurements showed littl 


storage, whereas sensory 

decrease in freshness \iter the second day of storage 
physical measurements continued to decrease I 
and, again, about equally in) beth breads. Sensory 
measurements, however, showed that bread withou 


crust retained much apparent freshness for the reman 


inv 4+ davs of While bread with crust became 


storage, 


appres lably stale 


Because moisture differences are thus related t 


sensory perception of staleness and because freezin; 


and defrosting may alter the distribution of moisture in 
bread,’ a comparison was made of the normal moisture 
distribution in freshly 
following re 


and in frozen-and-defrosted bread. The 


sults indicate that frozen and frozen-and-defrosted bre 


essentially retained the moisture distribution of fresh] 
baked bread and that a fluctuating storage temperature 
movement of 


caused no important 


frozen bread 


MATERIALS AND METHODS 


large (22 


either of 


The breads used were 5 oz.) round-top and sar 


wich loaves obtained fron two commercial bakeries 


baked bread with that in frozen 


ul 


moisture within 


about 2 hours after baking. Freezing and storage proced 
were the same as described else where y. § unless 
indicated. Moisture was determined by first allowing bread to 


temperature; then the samples 


sub-samples | 


become air-dry at room 
ground and dehydration was completed o1 


method 


RESULTS AND DISCUSSION 


Moisture distribution in unfrozen braed. 
distribution in 


obtain 


an understanding of moisture fresh 


bread, loaves of commercially sliced sandwich bread 
containing 28 slices were subdivided into 4 portions as 
(a) the 2 heel slices, (b) the 4 slices adjacent 
4 slices 


from each end (intermediate group M), and (d) the 10 


follows: 
to each heel (the end group [), (c) the next 
The groups then 
Next, the 


latter 3 groups were each cut into 3 sections: (a) the 


remaining slices (central group 5) 
contained 2, 8, 8, and 10 slices, respectively 


‘Suggested by Dr. W. B. Bradley, American Institute of 


Baking 


Chicago. 


4 


MOISTURE DISTRIBUTION IN FRESH 
center crumb (section .\), a 1 inch square; (b) inter 
mediate crumb (section B), a half-inch band of crumb 
adjacent to section A: and (ec) the crust (section ©), 
containing also the outer crumb about Sg-inch in widtl 


TABLE 1 
Moisture distribution in wrapped sandwich bread 
(Legend: E, M, and S are end, intermediate, and central slice 
groups, respectively; A, B, and C are center, intermediate, and 
crust crumb sections, respectively. H, heels. ) 


Ha 
M SA EI Mi SB Mt 
ere then made on all 10 
part f 5-. J4-. and 72-hour-old loaves (in tripheate ) 
tore t room temperature in the usual waxed-paper 
momture was also measured on separate 
loaves. The results are tabulated in Table 1 and shown 
vrapl ( 1 igure ] ind 2 
43.6. 43.7 49436 
438 439.4 43.7 
327 329 33.4 
End Intermediate Central Intermediate End 


Figure 1. Diagram illustrating subdivision of sandwich loaf 
into designated slice groups and sections. 
outward 


nigration Was 


ion of the slices (second half-inch layer 


of crumb inward from the crust) during the 3-day stot 

age period Moisture content of the center core was 

constant except for slices near the ends of the loaves 

(group E). Here, with a greater area of dry adjacent 

crust in the heels. a greater net transter of mortsture 
| Crumb Crumb Crumb Crumb 
Section B, Section B, Section B, 


Section A 


FROZI \ND FROZEN-DEI ISTED BREAD 77 
— 
A a 4 
2 330 
tour oy 
Storage Time 
Figure 2. Graphic representation of changes in moisture dis- 
tribution in sandwich bread during storage at room temper- 
ature. 
vould be expected. The heels gained a greater percen 
tage oisture tl thie st section (C), but the 
ver Ildss ¢ thie tte ectiol ompensated for the 
smaller percentage uy sture Potal moisture 
othe ives from t e lot of bread remained con- 
tant during CN ent latter observation was 
erified in a second experiment in which only center 
crumb (section \ nd total loaf moisture were deter 
mined. Both re € nstant for the 72-hour test 
period ( VTrapy n these loaves lost 3 to + 
moisture in the first 24 hours but practically none 
thereafter; this amounts to about 20% of the wrapper 
weight and about 0.5¢¢ of the loaf weight. ) 
More detailed results obtained with round-top bread 
were quite similar to those for sandwich bread except 


or small dift ust sections of the former. The 


] . FR 
rou tS sit 


rences 11 


nsisted of 4 slices from each end 


of a loaf after removal of the heel and the first full slice, 
ind the central group contained 8 slices from the centers 
of the loaves. .\ modified pattern of sectioning the slices 
of round-top bread was used to det rmine the effect 
baking in open pans night have on moisture distribution 
Crumb 
Section B, Key to Slice Sections 


Crust Crust 


Section C, 


Section 
SECTION Up 


Storage 


Figure 3. Graphic representation of changes in moisture 
Inset illustrates method of sectioning slices. 
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distribution in round-top bread during storage at room temperature. 
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FOOD TECHNOLOGY, 


is 


within loaves. .\ diagram showing how individual slices 


were sectioned is included in Figure 3, along with a 


graphic representation of moisture results listed 
lable 2 
TABLE 2 


Moisture distribution in wrapped round-top bread 
(Results expressed as percent moisture) 


The distribution of moisture was quite uniform in the 
central core (.\) and surrounding intermediate portion 
(B sections) of crumb at the start of the experiment, 
but crust sections (C) showed some nonuniformity in 
) and bottom (C, ) 


moisture distribution. The top «| 
crust sections were of equal moisture content, but the 
ide sections of crust (C,) were substantially higher 
throughout the experiment. .\s the side crust on pan 
bread is also usually the thinnest and lightest in color, 
a relation is suggested to the fact that the main source 
is applied to the bottom of the pan 


of heat during baking 
bottom 


Radiant heat in the oven is most intense at the 
of the pan and would tend to drive moisture upwards 
through the loaf or along its sides. The top crust, being 
exposed to air, dries rapidly and browns quickly even 
though heat might be less efficiently applied 

Moisture determinations for corre sponding crust sec 
baked sandwich bread indicated that the 


side crust or bottom 


tions in freshly 
top crust was drier than etther 
crust and that there was no difference in moisture con 
tent between bottom-crust and side-crust sections Phe 
values obtained were 34.5, 34.4, and 31.347 moisture for 


hottom, side, and top crust sections, respectively 


In contrast to results with sandwich bread, the small 


lec reases mn center crumb (.\) motsture 


for round-top 
bread ( Table 2) during the test period were statistically 
Phe losses of moisture from the intermedi 


ate and center crumb portions of the loaves 


the crust regions, 


significant 
were not 


matched by corre sy increases 
tendency in that direction ts evident. The 


although a 
intermediate crum (B,) lost the 


Hppermest secttor 


mest moisture in both shee groups, but no effect o« 


curred in the adjacent crust section (C_). It is possible 


that total moisture of the loaves decreased in this experi 
ment, although the determination was not made for this 
lot of bread. Such moisture would be lost trom crust 


ireas and could account for the more or less constant 
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values for crust moisture during this particular expert 


ment. In a separate experiment with a second. lot 
bread, total loaf moisture decreased from 37.3 to 360.06 


in 72 hours, but center-crumb (section \) moisture did 
not decrease proportionately (44.0 to 43.9% ) hie 
latter result is contrary to the preceding experiment wit! 
round-top bread but agrees with the two experiment: 


conducted on sandwich bread 
These results with 22.5-0z. loaves agree well wit! 
those of Bradley and coworkers (2. 2. 5) with 1-lb 


from crumb 
1,] 


t 


loaves mn that movement o 
crust was much less than reported by Bice and Cree 


/) for smaller loaves. In only one of four determina 
tions, however, did center crumb moisture decrease t 
an important extent. Moisture content and distribution 


seem to be slightly more stable in sandwich bread tl 


in round-top bread on the basis of these experi 
\Ithough a nearly 106 gradient in moisture exists 


fresh bread between © and B sections (tirst and secone 


iT 


half-inch lavers of crumb inward from the = crust 


nugration outward 1s surprising], slow 


Moisture distribution in frozen bread. \lvisture «is 
tribution in reund-top bread, frozen in 9O minutes at 
was determined as with fresh bread except tl 
the loaf was not divided into groups of slices. Rather 


10 slices from the center of each of 3 frozen loaves were 

sectioned into center crumb (.\), outer crumb (BB) 

crust (CC), as before Sections of trozen bread were 


placed quickly moistureproof cellophane bag 
mediately after cutting to avoid condensation of atmos 
pheric moisture before the cold) samples could 
weighed. As a further precaution, several samples wer 


and weighed in the cold room itself, but no difference 


e values obtained was thus found, Etteets of stor 


cut 


age on motsture distribution im frozen bread are s 
| ible 3 


TABLE 3 


Moisture distribution in frozen and wrapped round-top bread 
stored at O F. (A, B, and C sections are center, intermediate, 
and crust zones of the slices. Values are expressed 
as percent moisture) 


Phe moisture distribution frozen bread remiaine 
essentially lke that of freshly baked bread throughout 
/ weeks of storage. Moisture contents of the B and ¢ 


1 
whet 


sections «al freshly frozen slices were slightly hig 
than in unfrozen bread, and only the crust section ( 

showed any tendency to dry out. No measurements 
vere made of total moisture during the storage period 


he small loss from erust sections indicates that an 


but t 
loss would be small. Maximum uptake and subse 


net 
quent loss of moisture im the entire crust and outer 
crumb samples from the 10 slices fell within a range 

5 yg 
Moisture distribution in frozen-and-defrosted bread. 
Moisture distribution in frozen-and-defrosted bread wa- 


determined with bread from the same lot as used in the 


— 
| 
\ 
R 
R, $3.8 
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B 44 
R ; nid 
B > 
BR, ; 
( 
( 
Heels 
sof storage trover read 
j ; $ 


preceding sectiat experimental procedure was 
inlar except that bread was defrosted at room tem 


perature for 5 hours before sampling. Part of the bread 


in this experiment was st red at a stable temperature « 


another part at a temperature that 


IX ¢ ne 
fluctuated between and 20° and 
na 24-hr. evele Results are shown in Table 4 


TABLE 4 
Moisture distribution in frozen-defrosted wrapped, round-top 
bread stored at a stable temperature of 0 F. or a fluctuating 
20 F. (A, B, and C sections are center, 


temperature of 0 to 
Values are 


intermediate, and crust zones of the slices. 
expressed at per cent moisture) 


) 
isture cdistributy ls were identical bread 
tore t the stable a the fluctuating temperatures 
The « t section ie, bread stored at the fluctuating 
temperature only s ved appreciable drying out after 
$ wee ‘ storage \ vith frozen bread, trozen-ane 
etrostec bre id had nyomture distributy essentiall 
like that fresh] baked bread 
While there vere statistically sigmificant diferences 
moisture distribution between frozen-and-detrosted 
ind frozen bread only im the crust sections alter 7 weel 
storage Pable 2). there was also a tendency tor outer 
iol 4 sture to highet defrosted 
cs t 11 reoze It Was significantly higher 
n froze d-defrosted than in fresh, unfrozen loaves, 
however, yp to the fourth week ot storage 


Effect of rate of freezing and defrosting. Me: 
ction .\) moisture onl 


ments t center crumb \ 
ives frozet defrosted at different rates showed 1m 
tatistr ifferences (at the 5% level) due 
te the treatments. This was not unexpected, even witl 
relative yr freezing r defrosting times, su 
to t ow rate of motsture transfer 
dat n temperature under a 10% gradient 1 
moisture Fable 1 Freezing times used were 0.5, 3 
d 7 hours: defrosting times were 2.3, 5.5 ind 10.8 
hours 
Effect of high-frequency defrosting. .\pplication © 
vh-frequency or microwave heating to frozen bread 
i] cause mner regions oft the loaf to thaw and become 
im at about the same ery rapid rate as m crust 


alter the distribution of moisture in bread 


heating nught alte 

defrosted in this manner. Measurement of moisture 1 

thre 3 principal slice section ( cle scribed above ) of bread 

dletre sted by heating 2 Hiiutes with about 0.75 kw 
microwave energy, however, showed the distribution 


inaffected by this type ot heating 


te 
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SUMMARY AND CONCLUSIONS 
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Post Mortem Changes in Meat and Their Possible Relation to 
Tenderness Together with Some Comparisons of Meat from 
Heifers, Bulls, Steers, and Diethylstilbestrol Treated 
Bulls and Steers 
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(Manuscript received August 1, 1955) 


Post mortem changes in tenderness and biochemical 
properties of meat have been studied using carcasses 
from heifers, bulls, steers, bulls and steers treated 
with diethylstilbestrol which had all been fed in a 
comparable way. Certain effects of hormone treatment 
are reported. Evidence is presented which indicates 
that tenderness may be related to the degree of hydra- 
tion of meat proteins and that post mortem tenderiza- 
tion may be due to certain ion-protein or protein- 
protein interactions rather than classical proteolysis 
or dissociation of actomyosin. 


The work reported here follows directly from an 
earlier paper from this laberatory (7/8). In this pre- 
vious report a number of post mortem changes in meat 
were observed which led to the suggestions that post 
mortem tenderization may be related to dissociation of 
actomyosin and/or that a redistribution of tons takes 
place in muscle (meat) on aging in such a way as to 
cause increased hydration of protem and hence im 
proved tenderness. .\ detailed biochemical study has 
been carried out on a number of carcasses so that the 
suggested hypotheses might be tested more fully. 

The data reported here substantiate the statement in 
the earlier paper that no large amount of proteolysis 
seems to be taking place during the aging. Sufficient 
data obtained by improved methods point in the direc- 
tion that actomyosin is not dissociated on post mortem 
aging although the amount of actomyosin seems to be 
It has also been found that the 
toughening of meat associated with the onset of rigor 
\t the 


same time much of the evidence indicated that post 


related to tenderness 
mortis is due to the formation of actomyosin. 


mortem tenderization may be related to changes in the 
protein systems of muscle in such a way as to cause 
increased hydration 

The test cattle in the 1954 report (7/8) came to 
slaughter before the details of the method for extracting 
meat to separate actomyosin from other protems had 
been adequately worked out. Therefore, in that study 
the extraction procedure as reported was used without 
change although there were indications that the method 
was somewhat inadequate. To test the hypothesis that 
post mortem tenderization might be due to dissociation 
of the actomyosin which formed during rigor mortis it 


was necessary in the current investigation to carry out 
a detailed study of the extraction procedure in order 
that actomyosin would not be extracted while at the 
same time no other proteins ‘would be made insoluble 


in the extracting solution by the techniques being used 
\ refinement of the extraction procedure is being re 
ported here 

Since the animals used in the present work were from 
an investigation of the effects of castration and hor 
mones on feed lot gains, some of the data reported her 
are of interest in view of the increasing use of diethy! 
stilbestrol in beef cattle feeding and in the role of castra 


tion in cattle management and carcass quality (7, /6 
18). 
EXPERIMENTAL 
Animals studied. Thirty-two animals were used in this work 


they were from a group of calves which had come trom the san 


basic Hereford herd and were fed out to market weight at 13-16 
months of age. For the feeding trials the rate and efficiency 
gain of heifers, bulls, bulls with diethylstilbestrol implant 
steers, and steers with diethylstilbestrol implants were com 
pared. The results of the feeding trials and details of car 
quality and meat characteristics are reported elsewhere (/ 
Methods. The sampling techniques and methods used except 
as noted below, have been previously reported (3, &, 10, 11 
16 17,18). The meat was held as shortloin at 36-38 F. during 
post mortem aging 
Index of Refraction 


Bausch and Lomb dipping refractometer 


This was determined at 10° C. using a 
temperature wa 
selected in order to minimize denaturation of proteins 
Extraction Procedure. Observations made in the earlier study 
indicated that same refinements of the extraction of meat 
remove most of the protems other than actomyosin and stroma 
proteins should be made using both distilled water and a pH 5.6 
potassium citrate buffer which was 0.22 M. potassium chlorid 
and had 0.48 total ionic strength. The temperature of extra 
tion was investigated with the results shown in Table 1. The 
cold room temperature was 
TABLE 1 


The effect of temperature on the extractability 
(Young steer III: 25 g. meat/100 ml. solvent) 


I t tet N ext 
Post mortem -citrate buffer D 
carcass age 
Cold Room ( l R 
m tem] om 
hr 43.8 
th 
days $1.89 
da 1 218 
la 40.14 
da 1 8 


\t 3 hours post mortem the higher amount of nitrogen 
extracted indicates that not all of the actin and myosin had 
reacted to give actomyosin. This is borne out also by the obser 
vation that the extracts at 3 hours post mortem became gelatinous 


on standing whereas later extracts did not. It 1s also quite 


OST MORTEM CHANGES 
lear that me of t proteins are quite sensitive to heat and 
that distille ite t irticularly selective This latter 
act 1 vell br ght ut 1 lable 2 which show the ettect ot 


The effect of the meat 
(Young steer 


extractability amount 


TABLE 2 


extractant ratio on the extractability 
III: 15 days post mortem) 


I int ted 
Ext t f it (g.) 
mil K-citrate Distilled 
xt tant buffe water 
4 y 
i en extracted by the potassium citrate buffer was rela- 
tively ¢ tant comparison to the nitrogen extracted by 
it ilo 
f the fact that some of the meat proteins are very 
( t eat 1 the Waring blenders used in making the 
xtra it up mixtur being blended, the effect of blending 
proces n extractability was studied with the result shown 
i ibl It is quite clear that blending beyond 3 minutes 
TABLE 3 
Effect of procedure on extractability 
(Old cow I: 18 days post mortem) 
25 g. meat/100 ml. buffer, 3-5 C. 
™ Total N 
ted 
B 
if 
$1.24 
+1 
B 
B 
B 41.6 
9 
id te ‘ turation. Accordingly the following 
i] I »> g. of meat and 100 ml. ot 
t t tion bot \\ vere blended for 1 
t | blender | is lown and bowl atid 
cont ‘ ed il _and then the blending 
r an additional 30 seconds 
t ibove | ocedure a number of possible 
t terest t te that tl amount ot nitrogen extract 
i vith the potasstun trate buffer compares favorably with 
t] t butter H t which is known not to extract 
if \ 1} Va hate butters are reported to 
t mall an t myosin and this appears to be so 
lable 4 
TABLE 4 
Effect of buffer on extractability 
(Old cow 1V: 25 g. meat/100 ml. buffer) 
Total N 
xt ted 
Buffer H I \uthor 
t 1 18 
lays 
kK M Kt 7 
I Ha 
|’ M Hlar 
M KI 4 P 1/12 
M +8 D 
Gyor 14 
M 
MM K¢ 42.29 
4 7 
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and sodium salts 


lable 5 


noted above it 
potassium 


chloride and potassiun trate a acid to ionic strength 
0.48 was most satistact 
From the foregoing experiments it appears that the greatest 
rce of variation which mig ive been important in the 
irlier report was the t tur d nner of extraction. 
The extraction procedure which appears to be the most satis 
factory from the standpoint of separating actomyosin and 
stroma proteins from other proteins of meat follows 
The extracting buff t I e by mixing 69 ml. of 
lution A and 31 ml. of Solution A is 21.008 g 
citric acid (C.H.O; - HO 100 M potas- 
sium hydroxide and sufher otassium chloride to 


TABLE 5 


The effect of potassium and sodium ions on the extractability 
(Old cow I: 17 days post mortem) 


Percent 
xtract I acta of total N 
umber extracted 
H M K¢ 37 
I M Nat 36.94 
N H M Ké 6.46 
4 N H ¢ M Naf 6.39 
D 7.44 
make 1 liter. Solut 0.100 M. potassium hydroxide. The 
final buffer H 5.60 + 0.05, 0.22 M. potassium chloride and 
0.48 ionic streng 
[wenty-five gran it sample and 100 ml. of the above 
buffer both below 10° C. are blended for 1 minute in a Waring 
blender. The sides « ire s d down and the mix- 
ture is allowed to st tes afte hich it is blended for 
3) seconds. The slurt ntrifuged 20 minutes at 800 
ivity. All operations are carried out in the cold room so that 
it all times the temperature meat and mixture never go 


Nitrogen is determined in the su and the 


pernatant 


protein fractionation is reported as percent total nitrogen 
extracted. One hundred minus this figure is a good estimate ot 
actomyosin plus stroma proteins, and most of this 1s act myosin 
particularly at 1-2 days post mortem (see below) 

Data « iter extraction in the fo ing section was ob 
t ed using ce Sal nded above except 
that I] iter re ti 

Juice or Moisture } When meat is cooked 
the muscle plasma coag ( s a fiber, and fluid ts 
expressed by the uf g protein. This fluid is the juice or 
sl kag loss and an t ressed may be related 
o the degree of protet vdration and/or to the degree ot 
proteolysis. Accordingly, the following standard procedure was 
adopted. Fifty grams of meat is weighed into a 250 ml. cen 
trifuge bottle The | t ig st ered with a rubber 
stopper and placed in a_ boiling iter bath for exactly 30 
minutes. The bottle is allowed to cool and the juice is then 
decanted into a graduated 15 ml. centrifuge tube, spun down, 
and the amount juice was determine lirectly after correcting 
for fat or solid matter, if any. Experiments are currently under- 


way to improve this procedur 


RESULTS 


Since the interpretation of much of the subsequent 
data depends upon the extraction of mitrogen it was 
Husain et al. (10) 


pro 


desired to recheck the « bservatio1 


that during post mortem aging there 1s little or 


teolysis as indicated by the traction n of non-protein 
nitrogen and trichloracetic acid soluble mitrogen (%) 


lable 6 shows excellent confirmation and indicates that 


only in the most advanced aging does the amount ot 


The relative solubilizing effect of potassium =’ 
in the buffer solution w studi is shown in 777! 
; 
On the basis of nitrogen extract and the result p | 
meat-extractant rato oo) ap] 


FOOD 


TABLE 6 


Changes in trichloracetic acid soluble and non-protein nitrogen 
during post mortem aging 


Post Mort \ ‘ 
Number of A 
rich Total N 5.68 
St D> 
Non-prot Potal N g 8 
St. D 


trichloracetic acid soluble nitrogen 


the one sample held 40 davs 


non-protein and 


increase. lurthermore 
was quite obviously “over-ripe Therefore it is quite 


evident that post mortem changes nm nitrogen fractions 
to be noted below are not the result of changes in non 


protein or trichloracetic acid soluble nitrogen. 
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ry, 
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Some of the data obtained on the 32 cattle which were 
studied in some detail appear in Table 7. 

It is clear that the interpretation of some of the results 
(1) the small number ot 
and 


is ditheult for two reasons: 
animals per group and (2) the uniformity in age 
feeding—all animals were voung and well fed 
(irading standards favor steers and heifers over bulls 
The effect of diethylstilbestrol tended to upgrade bulls 
slightly and downgrade steers significantly. In the lat 
ter case the significantly lower intra-muscular fat was 


partly responsible 


TABLE 7 


Tenderness and biochemical characteristics of 32 carcasses at 3 and 13 days post mortem 


\nimal Carcass | Moisture Fat Total-N 
pr 
t 
lays 
¢ 
65 4 
61 4 
68.88 
Mear 67 7.8 8 
St. Dev 
St. F ; 
Re 
7.33 8 194 
a7 
7 xu 
4 6.67 73.84 7 $66 
Mear 8 7.52 +4 72.8 
St. Dev 7 RR 
St. Err 
B int 
7 $4.17 8&8 42.94 
OR 7 42 
; 7 72.15 
7 ¢ 7 x 
Mear $.37 7 72.54 67 518 
St. Dev +¢ 67 7 $5 ; 
St. Err 4 5 t¢ 
Rex 
$1 g 66.89 
44 y 
7 7.8 l 7 
6.7 ‘ $ 4 7 
43 4 6.9 7 69.89 7.44 w 
4 4 468 
Mean 6.16 7.54 f 68.11 7.93 sO] 
St. Dev 7 $ 39 87 89 
St. Error 7 Re 7 
Steers it nt 
11 6.83 8.08 7 +8 
17 6.6 ; 7 
5.9 6.67 70.47 77 
12 4.75 6.58 7 4 6 4 
l §.75 6.08 1.4 7 5 4.42 f 
Mean 5.68 6.8 88 70.87 ) 454 
St. De 79 7 7 94 75 
St. Error 3 42 


Phe results on tenderness both at 3 and 13 days post 
mortem indicate that no significant relation exists be 
tween intramuscular fat and tenderness. These data 

pH Wat extract 
tr 
Bulls 
4 4 6 48 
6.7 6.1 6.2 ) 
8.7 f 5 $ 7 
+4 ‘ & 
Steers 
44 44 ‘ 7 4 
5 ; $7 7.89 7 
67 9.1 if 8.4 $1.8 
9 41.6 7.84 7.2 
4 ) 6.1 40.69 
7 1.64 1.84 2 
2 ‘ 1t 
st est 

407 7 57 R4 7.74 RR 

5.63 $5 5.99 $1.7 

4 4.5 47 58 28.89 5.58 + 

45 $ 6.4 5.46 5.64 8.94 5 4) 

8.7 45 5 60 87 41.14 494 

rs 4 5 0.04 7 1.15 1.38 8 

1 x 1.1 > 0.02 3] 0.51 0.62 ] 


POST MORTEM CHANGES IN \T AND 


clearly confirm the previous report from this laboratory 
16) that marbling seen » be predominantly a sex 
characteristic It is important to note also that the 
amount of marbling is depressed whet steers are treated 
with diethylstilbestrol 
pigment cyanom wlobin | wl 

some methemoglobu ippears to 
heifers thi r the other groups 


groups 
the numbers of animals 
ises tenderness 1n 
mortem 
stecrs were 
is shown it is the slightly less 
hvlstilbestrol treated animals in 
untreated groups. This trend 
rted group of bulls (76) 
Ss a group were more 


the other group heing 


icative of total connec 

lar trend to tenderness between 
is, treated groups 

yproline This 


ort (16) between 


treated and untreated 


in hydroxyproline and 

composite picture (see 

finitive investigation on these 

ut before these eftects can he 

related to hormone treatment rather than 
mgement tacto ( groupings 

he number in each group 1s small it 

. be combined for more critical 


ut te nce rness to cer 


ght on the interpreta 

ist mortem tenderization 
yproline seems to 

the meat at 3 

ss significantly at 13 

meat studied in this series 
previous study sim 


veen animals mean 


TABLE 8 


Correlation of tenderness at 3 and 13 days to nitrogen extra ted, hydroxyproline, and ju 


D post N 


83 


not show great 
arious factors in 


tenderness mav be 


in the amount 
tween 3 and 13 

Vo, 30) out of a 

his to only a minor 
agnitude of errors 
luble proteins indi 

e thought of as de 
ein interaction Ir 
nges it is significant 
ven appears to be 
Vs post mortem. 
d and tends to 
sinaller and 


ilues after 


citrate buffer 
her than acto 
illel the results 
27 animals the 

the buffer decreased 
the earlier report (18) 
action procedure at 
lenaturation was 

iking place is also 

by the fact that 

less sensitive to 
extracted less protein at 
hat the hypothesis 
nortem age are 

into actin and 

so the results 
ictomvosin and 

$24) and that 

rness of meat 

13 days post 


eiven above 


buffer 1s 
sin with post 


to denatura 


other 


ditferences in tenderness, the role ot 
muscle plasina toward the qualit 
less pronounced than desired 
\ significant, ilt] small 
of water extractable nitrogen occ 
days post mortem, ()nl ne ami 
total of 27 reversed this trend an 
degree whi s within the orde! 
days show only tret in method. This decrease in watet 
in eacl group are sui cates protemn Change which may 
creased with post mort naturation Or perhaps protem-p1 
the differences betwee respective of the nature of the 
not significant. [fa tre that the amount vater soluble 1 
relation to their respect \t 13 days this relation is less pr } 
seen 1 previou disappeat but this aue pa 
\t 3 davs the untreate re skewed tion of tenderness 
intermediate The data obtained ising | 
livdroxyproline, whicl hich was designed t tract 
tive tissue, Showed a sin mvosin and stroma proteins te : 
groups but in reverse for water extractable nitroge 
tended to have slightl mount of nitrogen extracted 
effect can be seen thie previ [his is conti r\ 
bulls the higher temperature sigt 
tender taking place That denaturati 
hel nelicated by lowe ute \ 
matters some the preotel ippeare 
specifica heat atter 
other m “ince 11 ill cases the butte 
Since t 13 davs than at 3 is, it ay 
Is nNnecessa t] it increases 1n tel jerness V 
statistical study of the re lationship Be due to the dissociat ra 
tain biochemical data in Table 7. This may introduce a myosin will have to be diseat 
bias but even so. sor interesting relationships exist in Table & indicate 
and these mav shed con ideral] tenderness at 3 da t rt 
tion of the possible nature of ctomvosin does | 
Connective tissue as hy The disappearance int 
plavis son part the te mortem Mm be for1 sons sumilar to those 
days post mortem at or the water extractable nitroget 
days. This indicates that th [he decrease in nitrogen soluble in | 
is less homogeneous than probably not due to increase 1 ctomyt 
connective tissue ] pla tem dee se probal 
tenderness ditterence tion, 1 protem-prot te cul 
’ 
ty tact morten Mear ot. erras balit 
Fender 
Hydr roline 
Hydroxyprolit 
lu Foetal 4 
Fotal HO 3 j 
Water ts 
Tot N Ext t y 2 
Buffer Extracts 
Toral N Extract 
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phenomenon giving rise to proteins of different solu- 
bility. This is supported also by the data on water 
extractable nitrogen. It is worthy of note that Dubuis 
son (4) observed the appearance of new protein species 
in rabbit muscle 48 hours post mortem. Evidence to 
support this vier will appear in a later paper. 

Indices of refraction were determined on all buffer 
and water extracts at 3 and 13 days post mortem. In 
all instances the indices dropped with post mortem age. 
rhese data are not shown in Table 7, but there was a 
very highly significant but still not a direct relation to 
nitrogen content of the extract. The relation between 
index of refraction of extract and tenderness reported in 
1954 was not confirmed using the newer extraction 
procedure 

The fact that the extractable nitrogen decreases with 
post mortem age for both water and buffer supports the 
view that classical proteolysis does not appear to take 
place during post mortem aging. 

To test the hypothesis that post mortem tenderization 
might be related to the water holding capacity of pro 
teins the juice expressed on cooking in a standard man 
ner was measured as a possible index to the degree of 
protein hydration. These data in Table 7 clearly show 
that in all cases there was a decrease in the amount of 
juices (or shrinkage) during aging. The correlation 
coefficients in Table & indicate that the juice expressed 
is inversely related to tenderness both at 3 and 13 days 
When these data are pooled, a still higher 


post mortem 
How much of this 


correlation coethcient is obtained. 
is due to bias introduced by combining the 3 and 13 days 
is not known. In any case the role of protein hydration 
in understanding post mortem changes in meat can not 
be neglected since it may be that tenderness, shrinkage 
in cooking, drip on freezing, and even rehydration after 
dehydration of meat may be closely interrelated. 

lo further study protein hydration during post mor 
tem aging two kinds of information are pertinent—pH 
and ion-protein interrelationships. pH data in Table 7 
clearly confirm the earlier report (78) that during post 
mortem aging pli shifts slightly toward alkalinity 
There is not a single case where the pH dropped. Hence 
the pH shift is away from the isoelectric point of muscle 
protein causing an increase in water holding capacity. 
Information on some of the post mortem ionic shifts in 
muscle (meat) will be reported in a subsequent paper. 

Since pH, juice expressed on cooking, water ex 
tractable nitrogen and nitrogen extracted by the potas 
sium citrate buffer change with post mortem age along 
with tenderness between 3 and 13 days, more detailed 
study of these changes seemed desirable. Accordingly, 
beginning at 2-3 hours post mortem the four chemical 
factors were determined over a 30-day aging period 
Tenderness could not be determined because of insuffi- 
cient meat. 

Figure 1 
extractable nitrogen for two steers and one cow begin- 
ning at 2 or 3 hours post mortem. Notice the precipitous 


shows the changes in water and_ buffer 


drop in buffer extractable nitrogen shortly after slaugh- 


ter. This clearly indicates that actomyosin which is 


insoluble in the buffer is being formed during the onset 
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of rigor mortis. Further evidence of this is the observa- 
tion that buffer extracts became gelatinous on stand 
ing until the minimum extractability was reached. These 
findings clearly support the suggestions of Szent 
Gavorgvi (735) and Dubuisson (4) that rigor mortis is 
the post mortem formation of actomyosin, At. rigor 


mortis or 12-24 hours post mortem a minimum extracta 


BUFFER EXTRACT 


a) 

wy 65 WATER 

. 

a 55} \ 

x< ‘ 

a 

4 STEERS 
<I 

. 


20) 
O le en lO 20 1@ 
Figure 1. Post mortem changes in the nitrogen extracted 
by potassium citrate buffer (pH 5.60, 0.22 M. potassium chlo 
ride, 0.48 total ionic strength) and by water for two steers and 
one cow. 
Inlity is reached and then there appears to be a slight 
increase at 3-5 days post mortem followed by a gradual 
decline The curves for the meat of the two steers 
agreed quite well but that for the cow beef showed 
more exaggerated drop and more prolonged minimum 
although the forms of the curves were generally the 


same for the differences be 


rhe significance, if any, 
tween the cow and steer meat is not presently apparent 
although different chilling rates may be a contributing 
factor and it was also observed that rigor mortis set 1 
quite rapidly in the case of the cow. 

The changes observed in the water extractable nitro 
gen for the meat from the two steers show excellent 
agreement and the form of the curve is the same as for 


the buffer extract. However, the order of magnitude 
of the changes in. wate: 


great and retlects the fact that myosin as well as acto 


extractable nitrogen not 


myosin and perhaps other proteins are less soluble in 
water than in the buffer. 

Figure 2 shows the changes in pH and juice expressed 
on cooking for the meat from the same two steers 
\gain there is excellent agreement between the meat 
of both steers for both juice and pH. pli drops rapidly 
after slaughter and reaches a minimum at 3 days and 
then gradually increases. Coincidently with these pl! 
changes are changes in juice expressed on cooking. 
During the first 24 hours shrinkage losses rapidly in 
crease to a maximum and then gradually decrease and 
at 30 days appear to approach the value observed at 2 
or 3 hours post mortem. To be sure the hydration of 
the proteins is inversely related to the shrinkage of the 


meat or juice expressed on cooking and is also pro 


M CHANGES 


foundly affected by pli. However, the facts that the 
pli minimum does not strictly coincide with t 
maximum and that the changes in juice are la 

d to pil shifts after 3 \ ortem 

that Ibnochemucal factors ther thi alone 

trolling proteim lration is connection 


witerest to note tl minimum extractabilitv by water 


——-% JUICE 
DH 


5.3 


5 20 30 


HRS. | DAYS. 
Figure 2. Post mortem changes in juice expressed on cook 
ing and in pH for two steers. 


coincide with maximum juice 
All ot these observations 
ist mortem tenderization 101 


in interactions may be playing 


hat meat taken at slaughter is 
aches the least tender sta 
\s aging time imcres 
these changes in tenderness 


does tenderness 


seem to those of juice, pH, water, and 

buffer extractability, it is apparent that there ts a close 
lation betwee these factors at d tenderness lt 
relation has beet observed as noted im Vable 

at tenderness 1s closely. related to 

of the meat protems as reflected in 

tice expressed on cooking. If this proves 

then tenderness, shrink on cooking, drip on 
and rehydration after dehydration—all proper 


freezing, 
1 importance to the processor and 


ties of meat of prim 
consumer—are primarily based on the water holding 


capacity ol meat protems 


SUMMARY 


Tenderness and biochemical characteristics of the 
meat from 32 animals which included heifers, bulls, 
bulls implanted with diet! yistilbestrol, steers, and steers 
implanted with diethylstilbestrol have been determined 
at 3 and 13 days post mortem 

No great differences were noted between groups on 
tenderness at 13 days post mortem although the hor 
mone treatment tended to produce slightly tougher meat 
at both 3 and 13 days post mortem 


Hydroxyproline values were slightly higher in the 


meat from the hormone treated cattle 


less marl 


Intramuscular fat was greatest in steers and heifers 
ind least in bulls and hormone treated steers yielded 
bled meat. The results on marbling confirmed 
in earlier 


r than a mark of tenderness 


firmed that there is no 
ichloracetic acid soluble 
tenderization. 
nd potassium citrate 
post mortem aging 
myosin into actin and 
mortem tenderization. 
onset of rigor mortis 
toughening of meat 


ises on post mortem 
as observed between 


t at 3. and 13 days post 


mortem 


Post mortem pli inges have been observed which 


tribute to increased protein hydration during 
extractable nitro- 
cooking have been 
la mortem, Coinci 
suggest a close relation to 
hie hypothesis that post 
n-protein or a pro- 
in-protein interaction which contributes to increased 
protein hydration of the cooked meat proteins. 
lhe suggestion is offered that the important qualities 
of meat-tenderness 1 cooking, drip on freezing, 
and rehydration after dehydration may all be primarily 


the degree f the meat proteins. 
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\n earlier report (J) was 
Wicrease Wm Nnon-protell ind 
nitrogen during post n rten 
50 65 Water extractable nitrog 
\ soluble mitrogen decrease ¢ 
\ indicating that dissociation ¢ 
| GO 11 
45 ~ Oc mvosin is not responsible tor 
\ \ctomvosin is tormed durt 
\ nd this ma iccount for the 
540 \ | 90 iter slaughter 
Juice expressed 01 oking decre | 
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/ \ | 
| 
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rather than minimum 
suggest that during ] 
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{ Mat ript 


A tendency to choose the central sample of three as 
the odd one in triangular tests, noted by Harrison and 
Elder (¢') has been confirmed, and a similar phenome- 
non is shown to exist in the “two-out-of-five” tests 
used in the Ministry of Agriculture, Fisheries and 
Food. In the latter, this bias is at least considerably 
reduced by circular presentation. A similar bias is 
also found when samples are scored according to a 
pre-arranged arbitrary scale, and one method of allow- 
ing for it is discussed. 


Investigations in food technology often depend upon 


sensory assessment of the results, and it is frequently 


possible to use a type of test called the direct ditference 
Phere 


wes and 


test, typified by the well known triangular test 


is a considerable literature, as for example Bi 
Hanson (7), on this type of test, in whicl 3 samples of 
are presented 
a taste-panel and coded in a random manne 


asked to identify 


a foodstutl, two of which are duplicates, 
to 
re informed of this and are 

| 
rrect identification even when he is not 


members a 


the odd sample ach member has one chance in three 


of making the ce 
really capable of distinguishing between the samples and 
given number of people identity 


the odds against any 


construction of a 


ing the duplicates are calculable he 
test of significance for differences in palatability he 
tween two kinds of a foodstuff is therefore straight 


forward 

llarrison and 0) have deseribed al psychologi 
cal hazard which arises in the use of the triangular test 
Chey found that, in the absence of true organoleptic 
| 


here was an outstanding and significant 
tendency the middle 


the odd one when the samples were presented in a line 


discrimination, t 


to choose sample of the three as 


a series of triangular tests was 


lo check this finding 
carried out in this Division with orange juice, when in 
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fact the same juice was used through ut, but the taste 
were told that the 3 samples could be separated int 
pair and a singleton. All the samples were placed 
line before the tasters occupied the tasting booths, and 
there was no restriction on the order o1 frequency 
which thev were to be tasted. Six tests were d ©. « 
with 10 people, and each of the 3 samples should | 
been chosen as the odd one an equal number of times 
within the limits of chanee expectation. The results are 


shown in Table 1 and it is clear that the second (cen 
tral) sample was chosen more frequently as the odd 
sample than the other two, a result which a straight 
orward test shows to be statistically significant 
|Caleulated from the totals, a value of y? of 7.6 with 2 
degrees of freedom is obtained, which gives | 05] 
Phe chance of success in the absence of a re ul abilit 
te discriminate ina triangular test would ippear fron 
lable 1 to be about one-half when the central saniple 


TABLE 1 


Frequency of identification in triangular tests when all three 
samples were, in fact, of the same product 


of three 1s in fact the odd sample, and about one-quartet 
when the odd sample is one of the other two. This is in 
fairly close agreement with the results given by Harri 


son and Elder (6) 


POSITIONAL BIAS IN 


Bias in a Two-out-of-Five Difference Test 


The same type of bias has been found to exist 1n the 


two-out-of-five tests used in the Screntiti \dviser’s 
Division (Food) of the Ministry of Agriculture, 


Fisheries and Food. These are similar to triangulat 


tests, except that 2 samples of one kind of foodstuff, 
and three of another, are presented t the panel ay, 
lhe chance of success. in the absence of a real abilitv to 
discriminate, is one-tenth, and they are cot sidered ti 


he more sensitive and therefore more suitable than tri 


angular tests when the number of people available for 
tuste panel work 1s linuted | | ora discussion ot = 1181 
tivity in this sense, see Fisher y and Gridgeman (4) 


lisher’s statement on maximum sensitivity tor a given 


total number « samples does not hold im this tvpe ot 


test]. (ne disadvantage is that the risk of fatigue 1s 
yreater, ind two-out-ol-five tests are not used for 
ticularly cloving foods. There seems to be no agreement 
in the literature about the number of samples that cat 
he tasted vithout T s] tl 1¢ possibl he di 
ferent vorkers have re con erned vit} cifterent 
foods. Liberal use of Palate-cleansers and strict instruc 
tions to tasters to take their time seem to be effective 1 
anv Since it affects discrimination 
however, tatigue 1s irrele ntt the present issu vhicl 
is concerned with the | edly random behaviour ot 
tasters the null ( in the ibsence of di 
criminatior 

lable 2 shows the frequenev with which each possible 
pairing was made i eries of two-out-of-five tests 


TABLE 2 
Frequency of incorrect pairing when five samples 
were presented in a line 


with soup. In these tests, there wer ditferences le 
tween the two kinds ot Soup, and the object of the 
investigations was to discover whether these treatment 
ditrerences caused a difference in any sensory charac 
teristic. Five samples (three of one soup and two of 
another) were presented in a line in randomised ordet 
and the tasters were asked to state which constituted 
the pair and which the triad. In the first few tests, the 
results of which are quoted here, there were no signifi 
cant differences, and any correct pairings (which were 
presumably chance occurrences ) have been excluded 
from the data. The identity of correct pairs was varied 
at random and checked to ensure that no particular 
pairing occurred too often 

It will be seen that there was a strong tendency to 
pair samples 1 and 5, the end samples, at the expense 


<NSORY ASSESSMENTS 


some of the other possible pairings. The distribution 
of Table 2 is significantly different from chance 


expe tation 
The effect of the bias. he above results invalidate 


the statistical test « significance which is usually 
applied to this type experiment because such a test 
iss les that’ has al equal chance of being 
judged to be the odd one r one of the pair) when no 
member can reall listinguish between them. When 


conducting these experiments the identity of the odd 
sample in the triangular test or of the pair in the two- 


out-of-tive test is usually decided at random. The above 


ndings make it cle it in the triangular test there 1s 
vreater chance of achieving a significant result when 
nples 1 and 3 are duplicates and 2 is the odd sample 
theoreti be expected. In the two-out 

e test there 1 evreater chance f achieving a 

Y cant result en samples 1 and 5 are duplicates. 
\s a. subst ent ut-of-five”’ tests 
carried ut twice vith the same 18 people, using 

2 tvpes of orange juice k1 n to differ very slightly in 
flavour when judged |! trained panel of tasters. The 
identity of the pair was deliberately irranged to be 
litferent in the 2 tests, being samples 2 and 5 in the 
st test. and samples 1 and 5 in the second, sample 

1 hers reading | to 3 ft to right. In the first 
test. people out ot t | e cle ed the pair correctly 
in the second, there ere ect itifications out 


f 1s In the first case, t re re, 11 W uld bec meluded 


f 
it there was no significant difference between the 2 
tvpes (p< .07);: in the second case, it would be con- 


cluded that they differed very significantly (p < .001). 
result is discussed lates 
A method of eliminating the bias. Harrison and 


Elder (6) state that e only satisfactory way out 


would seem to be to randomize the coding so that in 


iny one taste test, the odd sample is coded 1, 2 and 3 

\, B, and C) an approximately equal number of times. 
Perhaps it might be sufficient if the coding were carried 
out as it is now, but each series of three was presented 


in haphazard spatial order.” It is felt that the former 
method (which presumably means that the samples 
would be coded differently for each taster) is not en- 
tirely satisfactory, since those tasters whose samples 
were coded in a certain wav would stand a better chance 
than the others and the results of direct- 


ot success 


difference tests are often used in choosing the mem- 
bers of a regular panel; in addition, this method would 
ce mplicate matters for the « rganiser of the experiment, 
since it is much more convenient to decode the results 
when all coding is the same in any one test. An attempt 
was therefore made to discover whether the arrange- 
ment of the samples in a circle, with sample numbers 
reading clockwise, gave rise to a similar type of bias. 
[his was only attempted with the two-out-of-five test, 
and Table 3 shows the frequency of pairings obtained 
in a series of such tests with soup. As in Table 2, incor- 


rect pairings only have been used from a number of 
tests in none of which was the number of correct pair- 


ings sufficient to demonstrate a significant difference 
hetween the samples. The identity of correct pairings 


t 


j 
Tot 


was again decided by reference to a table of random 
numbers, and no particular pairing was preponderant. 
In addition to placing the samples in a circle, their code 
numbers were written on the bottoms of the containers, 
and judges were not asked to record their results, but 
to push the two paired samples to one side. 


TABLE 3 


Frequency of incorrect pairings when five samples 
were presented in a circle 
Pairings No 


The frequency distribution of pairings shown in 
lable 3 does not differ significantly from random ex- 
pectation. This does not, of course, mean that no bias 
is apparent in direct difference tests when the samples 
are presented in a circle. .\ greater number of readings 
may well demonstrate the existence of a similar bias of 
lesser magnitude, and the lack of bias may have been 
due to the concealment of code numbers. In fact the 
distribution of Table 3 is in some ways similar to that 
of Table 2, but at least it has shown that no significant 
bias was apparent with circular presentation and con- 
cealed coding when the test was made with twice as 
many readings as the number required to demonstrate 
its significance with straight line presentation. 


Psychological Bias in Scoring Six Samples 

It is not often possible to use the direct difference 
type of test considered above, and an alternative method 
is to ask the tasters to allot scores to a number of sam- 
ples according to a predetermined scale. 

Two sets of data resulting from such experiments 
have been examined from the point of view of the bias 
found to exist in direct difference tests. In the first of 
these, 24 eggs, 12 from each of two treatments, were 
tasted in four sessions of 6 samples each, by each of 4 
tasters. They were asked to allot separate scores to the 
white and the yolk, according to a pre-arranged system 
ranging from 0 to 7. The following is an analysis of 
variance of the marks given to the whites. 


Soure f variar | square F ratio 
Between Treatments 7.51 1 | 7.51 13.17 
Between Tasters 5.37 1.79 1.34 
Interaction T.X.1 6.03 1 1.51 
Residual 117.08 RR 1.33 


Total 145.99 5 
The fact that the interaction is not significantly 

greater than the residual error indicates that the data 

may be represented by an equation of the form (7). 


X jk aj + by + 
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where Xj, represents any individual reading specified as 
lying in column j and row k, aj is the constant quantity 
measuring the effect of the treatment common to all 
readings in column j, bk is the constant quantity 
measuring the effect of the treatment common to all 
readings in row k, and &, is the difference between 
the actual reading in a particular cell and the theoretical 
reading arising from the treatments. The constants ; 
and by have been estimated from the data for each j and 
each k, and the residuals €, then calculated. Thoug! 


‘ 


the variance between tasters did not prove to be si 
cantly greater than the error variance, constants wer 
fitted to the data for each taster. 

The result of fitting these constants is to allow for 
ettects due to the different treatments and to the fac 
that they were tasted by four different tasters. “The 


residuals should be, and are presumed to be, randon 
Chis is dependent upon the fact that samples of different 
treatments are given sample code numbers at random 
(On average, therefore, no particular sample numbe1 
should show a consistently higher residual in any di 


rection than any other. In Figure 1 are shown the aver 
« 


00.75 4 A 


*1.00 


Figure 1. Bias in the scoring of six eggs, arranged by 
sample code number. 
(A, B, C, and D are different tasters) 


age residual errors for each of the 4 tasters. each point 
being the average over four separate and independent 
sessions, the coding of the samples being different. in 
each session. Ideally, the lines shown in Figure 1 
should be horizontal, and lie along the abscissa of the 
graph. It is never, however, expected that they should 
do so, and their departures from the horizontal axis 
illustrate the “errors” of the experimental data. It is 
assumed that these departures are random, but it will 
be seen from the figure that a distinct pattern is 
apparent, strikingly similar for the separate tasters 
Each of the points plotted in Figure 1 is an average of 
4 readings, one from each session, and the extent to 
which the individual readings fall into a pattern may be 
tested by applying the analysis of variance to the resi- 
duals calculated from the original data. This analysis, 
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Bias in the scoring of six fish, arranged 
code number. 


(V, W, X, Y, and Z are different tasters) 


11) 
try 
1 
re 


tasters to treat {t feast the end sal 
erent] rom ti tiie i here 1s 
s ples are te ~( re 

to give igher rks 

Its positio. Phere (lat il 
( sic] psvchol ( ses \ ( 
re used with 6 sampl é 
vith S samples e€us r the 1 
discussed in this pape bably 
the psychologist than t e food t 


ditterences hetween phi 

( VoIVINg a ps ( YICdal Cle 
ellow 3h) and Whittield 
beings are vivet hoi nd they 

ordet symimetrical patterns are ce 
and certain non-symimetrical pattert 


popul 


length of the 
scribed 11 
to exist, 
often than not 


ment 


larity 


al 


¢ thre 
ite 
} t 
t 
) 
( 
( ) t ‘A t it 1s 
C1 ( t s 
ts 
t 
es ( 
it o t 


DISCUSSION 


ned 


\ number of psvchologists have shi 


F though the pattern seems 


series In the 


this paper, a system was 
and symmetrical patterns 
“Most of the 
Ive a choice of tv respons 
to the cir 
as been found, 


but there 1s 


between the 


s, so that the proba 


s ¢ 


Vsical chance 


umstances ot the eg 


patterns xhibitec 


are agall very 


verall pattern 1s 
re | he fol 
these calculated 


egg 


obtained in 5% 


1) Chances alone, 


Wiel 
ether the resi 
rat Sal iple code 
experi 
combined; the 
otl experi 
luded that sam 
Varlane¢ in 

ron the accom 
xceptions to the 


lat the resi 


kinds 


agreement, 


nples of a line dif 
tendency when 
ecording to a scale 


unple according to 
le to test the form 
ect ditterence tests 
scale Is used 
ttern of behaviou 
interest to 
chnologist, though 


xistence and about 


vn that there are 
and 
ment le od 


| \\ hen 


CX ct a 


human 
random 
liberately avoided, 
s are particularly 
to depend on the 
tests de 
or expected 

vere chosen more 
work seems 
nd nothing com 
ind fish experi- 
remarkable simi 


the attached 


BLAS IN SENSO! ASSESSMEN 89 
which rally rhe patterns exhibited in ‘| 
VaTial r trom taster to taste1 nd the by 
fore gly sinnlar to that s wnoin | 
als, comparable to that given above for the 
data 
by chance in approximately all the resi in ora of about 2.25 would 7 
duals were a random selection from the same universe Us, and 
be accounted significant in the conventional sens nlity of achievu hve result: 
t term (i.e. obtained by chance in 54, of trials) the thie pothes that shed 
F ratte needs to he above 2.32 hers of the same universe, is about .07 ; 
lhe second set of data used | 
duals 
99119711 
nt ment 
4 
{ 
0 patter sune 1) 7 
at random, and set out on a ( ly 
SCOTeS Were llotted for raw appearance, TAaW odour, i 
ooked favour. dour. and cooked texture \n 
inalysis of variance of the data for raw odour showed Vhe above results, obtailll in two different Hil } 
that they could be represented by an equation similar t of taste-panel enquiry, are in fairly clsec ___! al 
that used tor the egy data, except that there were more and point t the ¢ t t Cri . ol | 
onstants to be fitted The resultant residuals. due to | 
ire pres |_| 
= 
00.66 
20.55 / 
d the latter will be concerned about itm: i's! : 
means of overcoming it 4 
j 
0.33 \ 
A 
\ 4 
$0.22 
Af 
2 
\ 
; 
/ 
] 
to 1 Lt 
paral 
| 
H 
| 


OK) FOOD TECHNOLOGY, FEBRUARY, 1956 


graphs and that found by Goodfellow (3a) in a “choice” 
experiment 

The evidence from the direct ditterence tests came 
solely from “null” cases, and it might be that the bias 
is only operative when there is no real difference 
between the samples under test. Whenever a_ real 
difference exists, the subconscious tendency to choose 
particular samples may be overridden by the choice of 
the correct ones. The subsidiary experiment described 
in Section 3 was intended to answer this question, but 
it was later thought to be inconclusive, since practice 
might have explained the increase in the number of 
correct response when the coding was altered Unto 
tunately it was not possible to repeat the tests im the 
reverse order, to measure and allow for any. practic 
effects, but experience indicates that though practice 
and training have a detinite effect on response in such 
tests. the effect of practice alone was hardly likely to 
have been so great at such an early stage with tasters 
who had received no deliberate training. In the scoring 
tests. there were real, and highly significant, differences 
between the samples due to treatment 

It is clear that the phenom non deseribed im. this 
paper is quite ditterent trom the suspected tendency to 
score a particular sample low if it follows a better one, 
and high if it follows a poorer one. In both the eggs 
experiment and the fish experiment the samples were 
laid out on a table and in most instances two or more 
tasters started simultaneously with different samples 
lhus it seems that it is not the order of tasting which 
determines the pattern as much as the pl ysical ordet 


of presentation on t table. The tests of significance 


applied to the residuals obtained from the egg and fish 
experiments compare the variation due to this psyche 
logical effect with what is known as normal biological 
variation, and show that the former is significantly 
greater than the latter. In other words the tendency, 
when first observed, could have been due to the acei 
dental allocation of the same sample numbers to. the 
“best” of the samples within each treatment But this 
could hardly have happened with such consistency in 
both experiments, and in a preponderant number of 
sessions within each experiment. The egg experiment 
was carried out in London and the fish experiment at 
Grimsby ; there were no tasters common to the two 
experiments ; and the systems of scoring were different. 
Similar analvses could be carried out on the scores 
given to the whites in the eggs experiment, and on those 
given for other characteristics in the fish experiment, 
but since there would necessarily have been a correla 
tion between the scores giver for different charac 
teristics of the same specimens, the emergence of a 
similar pattern would not be conclusive. When the 
observed tendency is so similar to that observed in the 
“difference” or “pairing” tests, there can be little doubt 
that the random coding of samples may well lead to 
fallacious results in either type of sensory test when the 


samples are presented in a straight line 


In sensory investigations involving a scoring system, 
the bias mav be overcome by treating the sample code 


number as a factor, including its effect in the maim 
table of variance, and disregarding it in the tests ol 
significance of the main treatment effects. Normally, 


the sample code-number would not be considered as 


separate source of variance when sample numbers 
different sessions are allocated at random; it would 
seem to be advisable to do so, however, since it has beet 
shown that there exists a one-to-one correspondence 
between samples with the same code-number which 1 
quite independent of, and significantly greater than, the 
variation due to factors other than those controlled i 
the experiment. If the variation between sample num 
bers is calculated and ignored, the residual variation 
will generally be less, but will be based on fewer d 


of freedom. Whether this will increase the precision ©! 


the experiment, and merease the chance of 
strating the significance of the effects of the mam tag 
tors, will depend upon the extent ot the bias im an 


particular experment In the two examples used above 


allowing for this bias makes little or no ditterence t 
the main results of the experiments, since these are, 1 
anv case, comfortably significant. Where results are 
fairly close to the arbitrary, but commonly accepted 
levels of significance, the difference may be an im 
portant one, and it may be worth attempting to remove 
the bias by a different spatial arrangement © the sam 
ples (i.e., in the mechanics of the experiment) as was 
he direct difference tests, rather than b 


done with t 
allowing for it in the analysis, when a lower residual 
variance would be obtained with the same numibe f 


degrees of freedom. The consequent imcrease im pre 
cision, however slight, is important in allowing grea 
reliance to be placed on data resulting from subjective 


assessments 
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Studies on the Dehydration of Lima Beans‘ 


\. I. NELSON, M. P. STEINBERG, H. W. NORTON, anno C. C. CLEVEN 


H. W. FRITZSCHE 


The effect of four preparation factors and two cleaner equippe vit ‘ t ilping ree f 34 inch per 
storage conditions on acceptability and storage stabil foration ! i lower t Livy I11 rforations. A flota 
ity of dehydrated lima beans was investigated. The tlon-tyy I reel between rods) washer 
beans were blanched in water at two temperatures and I ed for turt | 
three sulfiting treatments were used. Two dehydration \ 5-1 te blane t I ! 1 la it 210° | 
temperature schedules, two moisture levels of finished tay ter re s t Bot t i ing treatment 
product, two storage temperatures, and four storage 1 late to ¢ nate t ! activity m the beans 
times were employed. The experimental conditions Mie If and 1.5°% t trat ere selected for 
were replicated four times and the results were sta treatment of the bea 1 in this 1 t. A control, with 
tistically analyzed. treatment 1 sulfite solutions 

Sulfiting of the beans was necessary to preserve the re 1 le up |} lissolving t salts i 0 Ib. zeolite-softened 
color, flavor, and texture of the finished product espe- r and adjusting t pH to 7.2 th H¢ is tollows 
cially at higher storage temperatures. Factors of 
blanching temperature, dehydration temperature sched- 0.5° ti t 
ule, and moisture level in the finished product were not 67 vrat SO 
significant. The interaction of storage time and tem- 56 erat NaHSQ) 


perature was highly significant. A very stable dehy- 
drated product can be prepared from lima beans. 
prep 


Con siderable researc] ] is been carried out on the 16% grams NaHSQ) 
canning and freezing of lima beans, a popular vegetable 
an mnt of s t d to treat 80 Ibs. ot blanche« 
with the American publi llowever, very little work ichydrator, the prepares 
has been published on the dehydration of lima beans heans were submerged in t lfite solution for one minut 
\lthough Caldwell ef a/. studied the suitability of 19 This was followed by a 5 
] tial d t t value ) 5 
varieties of lima beans for dehydration, finding that UO wa 
cried out t scribed 11 
most of these varieties were satisfactory as dehydrated 
products (2), and Brown et al. also evaluated lima bean 
varieties for dehydration (/), no detailed study has been 
1. High-temperature d 
made of the influence of preparation treatments, dehy 
S Wet bulb, ° I 
dration procedures, packaging conditions and ettects of ; 
I. tol 180 120 
storage temperature and storage time on the accepta 2 . Sint 180) 130 
bility of dehydrated lima beans 3 10t005 180 140 
The objective of the research desertbed in this paper 
> Low perature tl ( 
was to develop a procedure for the preparation, dehydra - 5 oo 
tion, and packaging of dehydrated lima beans that would F. Wet bulb, | 
ield an tabl roduct after 6 months’ storage at tol. 140 100 
\ 
100° | 3 1.0to 0.5 140 120 
EXPERIMENTAL 
During the initial dehydration each tray d of product con 
Phe Clarks’ Bush variety of lima beans was selected for this 
tained, 1n separate partiti 5 Ibs i of no-sulfite, low 
experiment. This is a small seeded, all-green variety of lima 
sulfite and high-sul treat wans. This arrangement allowed 
— The lima beans tor ea GER YORMAIN TANT WETS arvested 105 Ibs. of beans per tray or about 8 Ibs. per square foot. The 
just prior to preparation and processing. Commercial agricul } 
shell; air ow was adjusted to 150 lineal feet per minute 
t al equipment was used tor littine the bean plants and s ng 
| . Vi = ort, emer Che finish or terminal dehydration was carried out with a dry 
the lima heans mer operation mecludinge adrust nt WAS sit 
| me bulb temperature of 120° | Phe product remained in this drier 
lar to that used conventionally in the harvest of this crop , Bh: ; 
oa Hood A ; rite, for 12 hours or until the moisture content was reduced to at least 
Che shelled product was transported to the processing labora ore : yee 
lard 1 BCI 7c. At this point the samples designated as high-moisture were 
torv where ‘ eans were cleaned m a tandare > Ipper nackaged under 26 it of vacuum in No. 1 plain tin cans with 


content 


[his paper reports research undertaken in cooperation with 7c. Each can contained 125 g. of dehydrated lima beans 
the Quartermaster Food and Container Institute for the Armed The samples designated as v-moisture were packaged in 
Forces, and has been assigned number 589 in the series of papers the same manner except that no water was ded and an in 
approved for publicatior The views or conclusions contained package desiccant was inclu in ea ! In these samples, 


f the authors. They are not to be con 100 g. of lima beans (about 7 istur and 10 g. of Desiccite 


in this report are those o 
strued as necessarily reflecting the views or indorsement of the 


r pound of bone dry lima bean sulids. 


Department of Defense I pounds moisture pe 


| / and ( famer Institute 
(Manuscript received August 27. 1955 
1.5% solut hi tr ul 
4 
+ 
4 
9] 


No. 30° in a permeable envelope was packed in each No. 1 


tin can 
he dehydrated samples were stored at 70° and 100° F 
- Product evaluations were carried out initially and after 1%, 3. 


and 6 months 


Analytical and Evaluation Procedures 
Samples of raw lima beans (about | Ib. to the sample) wer 
ground in an Osterizer and duplicate 10 g. samples were weighed 


tor vacuum oven moisture determinations. These samples were 
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EXPERIMENTAL DESIGN 


Ihe experiment was designed to allow statistical evalu 
of the results so that the maximum return on the research eft 


could be obtained. As shown in Table 1. it was a 6-1 


plot factorial experiment Phe tactors studied wneluded 2 blamn 
conditions, 3. sulfite treatments > dehydration temperatu 
schedules, 2 tinal moisture levels, 2 storage temperatures, at 
storage periods 

Because the 3 batches representing the 3 levels of sultit 
treatment were dehydrated at the same time, this design result 
in 4+ dehydration runs. The design was replicated 4 tim 
that 16 dehydration runs and 48 individual batches of dehydrat 


product were obtained. The order in which the various dehy 


tion operations was performed was random. The posit 

sultited batch on the dehydration tray and the samples take1 
a speci level of motsture content storage temperature 
storage time were likewise random. A total of 768 samy 


evaluated in the course of the experiment 


RESULTS AND DISCUSSION 


\ number of preliminary ex 


Preliminary studies. 
periments were performed so that the levels of ea 
variable, e.g. concentrations of sulfite solution, coul 


chosen on a logical basis. These showed that sulfiting 
solutions having a pl! below 7.0 caused the normal 
chlorophyll color to deteriorate. The damage increased 
as pH was reduced. Treatments with solutions having 
pH values above 7.0 did not have any visible effect o1 
color. 

Statistical treatment. [t will be moted that onl 
those values indicating significance at the 14 contidenc 
That is the criterion used 


level are starred in Table 2 


for all conclusions drawn from this experiment 
means that in only one trial (or less) out of 100 
such a result arise purely by chance. This practice was 
followed because it was felt that only those variables 
showing strong evidence of significance should be sit 
gled out and emphasized. 

Maturity. .\ vacuum oven moisture determinati: 
was employed as the index of maturity of the raw lima 


The moisture levels of the beans ranged from a 


16 dehyvdra 


beans 
low of 62.34 toa high of 69.4% among the 
tion runs. The average moisture was 65.5%. Vacuum 
oven moisture was used in the analvsis of covariance t 
determine the effect of maturity of the raw product o1 


the various evaluation scores and tests 


TABLE 1 


Dehydration of lima beans—(Clark’s bush variety) 
Maturity—(Considered on basis of analysis of covariance) 


pre-dried in an air oven at 80° C. for 5 hours and then placed in 
the vacuum oven for 6 hours at 95° C. under a pressure below 
100 mm. Hg. Moisture determinations of dehydrated lima beans 
were made by grinding a sample in a Wiley mill equipped with 
a 20-mesh screen. Duplicate 3 g. samples were weighed and 
dried at 70° ©. tor 16 hours in the vacuum oven as described 
above 
Phe Potter ind Hendel modification of the sultrte ce 
termination by Prater was used in these studies (3 
Che procedure to determine the extent of rehydration of the 
dehydrated lima beans was similar to that previously employed 
in this laboratory (3). With this method the final rehydrated 
product served as the organoleptic sample. In this procedure 
i 25 g. of dried lima beans was placed in a flask and 100 ml. of 
zeolite softened water plus 3.5 ml. of a saturated sodium chloride 
solution were added. After a 1 hour soaking period at room 
temperature, the water was drained from the lima beans for 3 
minutes and the beans weighed. The water and lima beans were 
then returned to the flask fitted with a glass joint type of con 
denser, and the assembly placed on an electric hot plate. The 
contents were allowed to simmer for 20 minutes, after which 
the weight ot the heans was determined as before Both the 
lima beans and liquid were transferred to white porcelat 
product pans for the orga evaluation 
(Orga oleptic testing mK the evaluation of 4 factors 
flavor: off-flavor color and appearance ; and texture Phese 
tactors were scored on the basis of 1 to 10, with 5 being cor 
sidered acceptable, 1 very poor, and 10 excellent. Flavor was 
taken to mean the normal lima bean taste and aroma, whereas 
off-flavor was used tu designate the presence of sulfite, stale, 
hay-like or other anomalous flavors or odors. The factors were 
averaged and weighted as follows 
> 
Flavor—Off-flavor, Averaged together * 5 
Color and appearance * .3 
Pexture .2 
\ tinal score of 5 mdicated that the product Was acceptable 
Four to 6 testers were gene rally available for each organol ptr 
examination. The panel was composed of graduate students and 
statf members 
Product of Filtrol Corporation os Angeles 17, California 
iH I tur 
Sulfit 
N Higl 
t 
High 1 rat Low Temperat 
¥ M Moisture 
H Hix 
St st we Storag 
I I I I 7 F. 1 
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nths 
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St St Stora S 
Conditions 


Blanches 

Sulfite Treatments 
Dehydration conditior 
Moisture levels 


Storage temperatures 


18 « 4 replications 19 


+ (storage times) 768 total sample 


‘ 
Wi 


STUDIES ON 


1 
the results of the analysis of covariance showed that 


the moisture content of the raw product was not signifi 
intly related (i. , at the 147 confidence level) to any 
of the various evaluation scores and tests, and that cor 


rection of the mean scores for initial raw moisture would 

not materially alter the mean values 

Replications. his experiment was replicated four 
| 


times, but there was no significant difference among 


repheations (Table 2). This means that the organolep 
tic testers gave very sinnlar scores to each of the fou 


samples having the same history of treatment, i.e. from 


the four replications Thus, since the tester had no 
snowledge of what sample he was scoring, confidence 
n the organoleptic testing was greatly increased. Fun 

thermore, this finding substantiated the validity of the 


experimental techniques used 
Blanching treatment. !’reliminary work carried out 
prior to running this experiment seemed to indicate that 


lower blanching temperatures reduced the incidence of 
cracking and splitting of the beans during dehydration. 
examination for cracking and splitting of all the sam 
ples of dehydrated beans did not show any definite 
advantage tor either blanching treatment lhe sam 
pling problem for analysis of split and cracked beans 
was very diffeult and variation within a single lot. of 
product Was very great lt was mnpossible, with the 
techniques emploved, to show differences in cracking 
and splitting of the beans as a result of the different 
blanching treatments. But it should be pointed out that 
cracking and splitting of the dehydrated beans does not 
appear to be an extremely critical problem. Upon re 

hydration, the beans return to apparently normal condi 

tion and no damage is readily visible 

No significant difference was found between blanch 

ing treatments ( Table 2). Neither blanching treatment 
was superior and apparently any blanching time and 
temperature treatment within these two extremes which 
will satisfactorily imactivate the peroxidase enzyme 


would be suitable for the blanching practice 


THE DEHYDRATI 


TABLE 
Analysis of variance effects of seven variables on the preparation and storage of dehydrated 


Dehydration schedule. 


Sulfite treatment. 


ACCE ptability or most 


olive green color d 
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flavor and a decre 


lima beans 


nt difference was 


dration schedules 
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of the organo 


bsorbed during re- 


standpoint, neither 


high temperature 


itely superior \n 


reduce the mois- 


n runs using 
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umber of runs taken 


iverage of 102 


luction cost advan 


ration schedule 


commercial 


atment exerted a 
lation scores and 


surprising since 


eneral quality and 


or the various sul 
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effect on all or 


absorbed during 


rs were significant at the 


ary in order to 
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Is most seriously 
ment \ drab 
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finite relationship 


OF LIMA BEANS 
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M Moist 
found betwee the two initial del 
not produce any significant effect on any 
initial dehvdration schedule was super 
| From an operational standpoint, the (i | 
dehydration schedule was very detin 
tere content to — 0.5 in the Sdehydrat 
the high temperature dehydration 
temperature schedule, for a similar 1 iii 
to the same moisture level, required a P| ; 
minutes. This clearly shows a pr | 
tage for the high temperature dehy 
Which would be most desirable in a Ei | 
operation 7 
strong effect on all the various eval 7a 
values (Table 2). This finding is not QR [ 
sulfite exerts a powerful effect on hii 
clchydrated veget | 
lable 3 presents the mean values 
treatments. [examination of |.) 
that sulfite exerted a very powerl] 
ganoleptic values and the total water 
rehydration. All of these facto], 
1% level 
Sulfite treatment is absolutely neces 
produce a highly acceptable product ( 
true for all organoleptic factors. Colot 
affected by elimination of sulfite tre 
oloped during del 
me olor is associated 
in natural |) 
Texture scores are also reduced in pt 
PO with sulfite. There seems to be a de po 7 
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TABLE 3 
Effect of sulfite treatment on the average organoleptic, sulfite and hydration values 
Water 
absorbed 
Sulnte t t Fotal n Flav Color lexture Off-flavor We 
samples rganolep 
“rams 
None ‘ 6 ‘ 
High 6.9 7.4 


between the texture scores and the total water absorbed 
The sulfite treatment apparently 
promotes greater water absorption during rehydration. 


during rehydration 


rhe question regarding the optimum concentration of 
sulfite solution for preparation of lima beans for dehy 


dration is not completely answered. The higher sulfite 


treatment (1.5, solution) produced the best colored 
product. However, these samples were scored down on 
off-flavor which, in this case, was due largely to a sul 


fite taste objectionable to some taster \pparently the 


specific sulfite treatment should be determined by the 


storage time and temperature under which the product 
9 will be held. Short storage periods at room or lower 
_ temperatures would not require a high level of sulfite. 
\pparently the 0.5¢, sulfite solution treatment which 
produced an average of about 450 p.p.m. of sulfur 
dioxide in the finished product would be most desirable 
if short storage times at room temperature or lower 
are to be used. 

Moisture levels in the finished product. | otal wate 
absorbed during rehydration was the only variable 
significantly affected by moisture content of the final 
product (Table 2). Examination of the mean values in 
lable 4 shows a slight advantage for the organoleptic 
scores representing the low moisture samples. The low 
moisture levels were obtained by in-package desiccation 
Although no significant advantage can be claimed for 
the in-package-desiccated samples, it appears that this 
practice favorably affected the product quality. But it 
must also be considered that if the high moisture sam- 

ples had been reduced to below 5‘ moisture before 
packaging, perhaps not even a slight difference would 
be apparent. 
The effect of moisture level caused a_ significant 
4 difference on the amount of water absorbed during re- 
hydration (Tables 2 and 4). Dehydrated product 
reduced to lower moisture levels absorbed more water 
during rehydration. This generally agrees with findings 
for some other dehydrated vegetable products 
The average moisture values for the interaction of 
moisture level, storage temperature, and storage time 
are presented in Table 5. The mean for all low moisture 
samples was 4.12(/ while the mean for all high moisture 


samples was 6.59(;. Storage temperature and storage 


time exerted no strong effect on the moisture levels in 
the in-package-desiccated product. Apparently the in 
package-desiccant was quickly effective since the initial- 
examination moisture levels of the in-package-desiccated 
products were not markedly higher than the similarly 


treated 6-month examination samples 


TABLE 5 
Average moisture values for interaction of moisture, 
storage temperature and storage time 


Moistur Storage Storage M 
temperature 


La Initia 
I Low 

Low 

I Low 

Low High I 

High ) 

Hi 

Ave 

Hig I Init 

Hig I 

Hig 

His I 

if Hix t 

H Hig 

H Higl 

H High 

Ave 


Interaction of storage temperature and storage time. 
The factors of storage temperature and storage time 
generally affect the acceptability of dehydrated foods to 
a marked degree This etfect has been demonstrated by 
many workers and in our own laboratory with dehy 
drated sweet corn (3, 4). All the organoleptic values 
as well as the total water absorbed during rehydration 
were significant at the 1‘ level for the interaction ot 
storage temperature and storage time (Table 2). The 
mean scores representing the single effects of storage 
temperature and storage time as well as the interaction 
of storage temperature and storage time are presented 
in Table 6, Average sulfite level was affected to a lesse1 
degree by storage temperature than by storage time 
Storage time causes a detinite reduction in the sulfite 
levi] during 6 months’ storage. However, storage tem- 
perature in the two ranges studied, 70° F. and 100° F 
appeared to exert little if any effect on the average sul 
fite levels during the storage period. Perhaps higher 


TABLE 4 
Effect of moisture level on the average organoleptic, sulfite and hydration values 


Water 
Total 1 absorbed 
Moisture level during Flavor 
rehydration 
grams 
Low 8 60.4 6.7 
High 7.8 6.4 


Weighted Sulfite 
organolepti p.p.m 


Texture Off flavor 


STUDIES ON 


storage temperatures would show more definite effects 
on the sulfite levels 

The most important consideration in regard to effects 
of storage temperature and storage time is the very 
obvious fact that dehydrated lima beans are quite stable 
during storage \lthough 
] 


lefinite and gradual reduction in 


storage temperature and 
storage time caused a ¢ 
quality during 6 months’ storage, the final products were 
very acceptable. It appears that dehydrated lima beans 
were definitely more stable than dehydrated sweet corn 
during six months’ storage (3, 4). High storage tem 
perature (100° F.) did not reduce the acceptability of 
dehydrated lima beans as much as it did in the case 
of dehydrated sweet corn. It is also apparent that de 
hydrated lima beans compare favorably, as regards 
storage stabilitv, with the most stable of dehvdrated 


vege tables 


SUMMARY AND CONCLUSIONS 
\ six factor split-plot factorial experiment, replicated 
four times, was developed for this study on lima bean 
dehydration \ statistical variance analysis of the 
organoleptic scores and objective values was made 
\nalysis of covariance showed that maturity, as meas 
ured by vacuum oven moisture content, was not signifi 
cantly related to any of the various evaluation scores 
and values. Therefore, it can be coneluded that the 
effect of maturity of the raw product within the limits 
of variation in this experiment was of minor influence 

on the acceptability of the finished product 
No significant difference was observed among. the 
four replications which markedly strengthens the confi 

dence in the experimental techniques used 
Blanching treatment and dehydration schedules, 


within the limits studied, did not produce a significant 
effect on the finished product. However, the high tem 
perature dehydration schedule required about 50% 
less time and would be more desirable from a production 
standpoint 

Sulfite treatment produced a highly significant effect 
Sulfiting of lima beans during preparation for dehydra 
tion is necessary to preserve color, flavor, texture and 
total hydration characteristics. Color of the finished 
product was especially stabilized by treating the 


sulfite solution of pl 


blanched beans in a 1.5 


THE DEHYDRATION 


TABLE 6 
Effect of the combination of storage temperature and storage time on the average organoleptic, sulfite and hydration values 


the dehydrated product s to be held tor long periods of 
tune or at high temperatures, the 1.507 sultite solution 
treatment should be ¢ é 

No highl sig t antage was found for the 
dehydrated lima beans in which it package-desiccants 
vere used, but some slight advantage in st rage stability 


might be gained by reducing the moisture of the dehy 


iit ‘> prior to pack: 


qd qd iim beans t pri pac ‘aging 

Storage temperature and storage time exerted signifi 
cant effects on the fir ed product quality and even 
t] 9 lima beans appear to be ery stable as de 
hydrated products, attention to these factors, as with 
ther dehydrated food products, will increase the stor 
life 

rom the results of this study it is recommended that 
shelled lima beans be thoroughly cleaned and washed. 


anched 3 minutes in water at 210° F., treated with 
1.5¢7 sulfite solution, initially dehydrated in a through 


flow atmos] heric drier usit go the temperature de 


hydration schedule t l’ value of 0.5, tinish-dried to a 
moisture content of about 547 and the product vacuum 
packed in plain tin cans 
Acknowledgment 
Tr} authors thank P ssor Walt Huelson for aid in 
procuring the raw material this st Chey also acknowl 
edge the capable assi MeGi tor ail in the 
t cy \ 
pre] 

1. Brown, | D., Peters, | G W. A. Evaluation 
lima be varieties f ydrat Ohio Agricultural 
Experiment Stati 751 (1954) 

2. CALpwet J. G.. CuLpeppt ( \\ HutTcHins, M. ¢ 
B. D., A x, M.S. Suitability for dehy 
dration of nineteen varieties of lima beans. /ruit Products 
/. and m. | / 25 (2) 39-46: 59 (1945) 

3. NELs« | H. \ND Howarp, 
L.. B. Studies rat sweet corn. 
fechi 8, 9-14 (1954 

4. Nevson, A. I., Ste! k M. P., Lecat R. R., Norton, 
H. W., ann | HE, H \ mparison of through 
air-flow and cross-air-t methods for the initial de- 
hydration of sweet ech 9. 254-259 
(1955) 

5 Potter, E. | », AND HENDI ( | Deter ination of sulfite in 
dehydrated white tat rect tration Food 


hnol., §, 473-475 (1951 


1. 
Water absorbed 
Storave time Total 1 ring \\ Sulfit |. 
t ge temp. x rt sar ‘ rehvdratior t | 
| 
) | 
| 
| 
| 
4 
ate 
|. 
\e 
| 


Effect of Temperature and Moisture on Storage Stability 
of Vacuum-Dried Tomato Juice Powder 


FRANCIS F. WONG, WILLIAM ¢ 


il ester 


( Manuseript re 


The stability of a vacuum-dried tomato-juice pow- 
der stored at various temperatures under a variety of 
packaging conditions has been investigated by analyt- 
ical and subjective-appraisal methods. In-package des- 
iccation used with an inert atmosphere appears to be 
the most favorable packaging procedure. Air-packing 
is less desirable because of adverse flavor and color 
changes. Nonenzymatic browning and ascorbic acid 
content are most affected by increased moisture and 
higher storage temperatures. Visible color changes 
have not been excessive but appear to be most evident 
in air-packed material. A small consumer-type panel 
survey on a limited number of samples stored for one 
year indicates a high degree of acceptability for the 
product. 


The trend toward the preparation of foods in concen- 
trated form with resultant advantages in storage and 
shipping has led to the development of 
processes for the preparation of high-quality fruit juice 
powders. Strashun and Talburt (/2a, b) have discussed 


economy 


the preparation of powders from several commodities 
by a puff-drying process. Mylne and Seamans (9) re- 
ported that this 
method showed a remarkable stability at storage tem- 
peratures as has 100° F. (37.7° C.). The successes 
with fruit-juice powders have prompted similar re- 
search on tomato juice. Kaufman et al. (4) described 
methods for preparation of tomato-juice powder by 
vacuum drving, while Lazar et al. (3) have investigated 
Recent studies have indicated that appli 


orange-juice powder prepared by 


hig 
ily 


spray drying 
cation of vacuum-drying methods to continuous-type 
dehydrating equipment is feasible (14). 

(ne of the basic requirements for new food products 
storage stability. Such con- 


is adequate shelf-life or 
work described in this com- 


siderations prompted the 
munication. 


PREPARATION AND STORAGE OF SAMPLES 


with tomato powder prepared 
as described by Kaufman 
study The 
from 


\ preliminary investigation (6 
serum and pulp separately 


by drying 
cta 


powder used was prt 


supplied data us to plan this storage 


d by the direct drying method (4 
tomato 


juice 


neentrating a high-quality 


order to avoid heat damage 


a paste obtained by c 


at reduced pressure to 3 I in 
The product temperati luring 
85° F. (29.4° C.) was aerated by mixing in a plane- 
mixer, spread ot a loading rate 


dried in a vacuum-shelf drier at pres 


concentration never exceeded 


tary stainless-steel tray at 


of OS Ib per 


sq. ane 
sures below 2 mm. Hg until the 

ibout 2.50. Product temperature 
exceed 150° F 
All post-dehydratiot 


in a room at 5 to 6% 


moisture content was reduced to 
during dehydration did not 
(65.6 ) 
iundling of the powder was carried out 
Each lot of puff-dried 
to 16-mesh 
screens. The total production of powder blended and 
314) sanitary-type cans, 53 g. per can. 


relative humidity 
material was coarsely ground to pass through 14 
Was 


packaged in 6-072 


DIETRICH, 


ceived September 


JEAN G. HARRIS anv F. E. LINDQUIST 


al Research Service, United States 


10, California 


1955) 


When required as a packaging variable, a vacuum of 30 in. Hg 


was applied. Nitrogen packing was accomplished by evacuating 


and flushing 


is to reduce he oxygen content 
Where 
Talburt ef al. (13 


the cans in the 


with nitrogen so ; 


containers to 0.5% in-package desiccation 


detail by 


within 
a variable 


describ 


discussed 1 was 


desiccant manner 


inserted im 


Palburt (72 


calcined 


Was 


Strashun and prior to filling. The desiccant 


consisted of 10 g@. of lime enclosed in a_ heat-seak 


packet formed trom double-creped kraft paper 
packaging variables were used in the main study ar 
stored at 70° F. (21.1° C.), 90° F. (32.2° ¢ 


indicated in Table 1. All sample er 


Sever 
samples wert 

TABLE 1 


Packaging Variables and Storage 
for Tomato Powder 


Temperatures 


(2.8 C.) for one week prior to the imitia 


sts. During this time, the necessary 


gen-packed following initial air packing. I 

lesiccant pack samples (cf. N. pack) were 

70° and 100° F. and a limited number « 
Ubumen were 


packed and 


packed containing 

100° | ontrol material was 
10° F. 24.4° C.). 
Certain samples of the 

omitted from 


nitroger 


variables were purposel 


different 


pac kag 
storage at the temperatures 


The decisions 


idded or 


ice the number of samples were arrived 


evaluation of earlier observations (6 which were 


No appreciable 
1 vacuum-packed samples stored for 6 months 
further study 


follows (a) ditference vas shown betw 


mitroge 
70 2 ) 


with desiccants 


without desiccant. Since 


packs was desired, the vacuum pack without 


assumption that changes 
reflected close ly iW 


was eliminated on the 
ld 


corresponding 


desicc init 
might this pack won chang 


nitrogen pac k 
trom YO 
} 


whicl ould be 1 d im tl 
The air without 
samples packed in this manner s 
torage at 100° | 


desiccant was eliminated 


storag since 


highly gnificant change after 6 weeks’ 

] it similar changes would most probably occur in 

1 at 90° F. for However, the vacut 
without included in the “4 

comparisons of mitrogen and 

at this temperature 

from the 100° F 


lowering 


Was 
3 months 


packed <ample desiccant was 


series nake possible 


out at siccant 
omitted 


packs both with and witl 
All samples 


nee previous 


desiccant 
data 
materials contaming 


without were 


showed a= significant 


quality im all about 2.50 moisture 
ithout desiccant, regardless of packaging atmosphere 

selected 
evaluated by panel appraisal aiter 6 weeks, 3, 6, and 12 months 


desiccated samples and 


les were examined by chemical analyses and 


of storage. Moisture analyses on the 
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STORAGE STABILITY OF TOMATO JUICE POWD 7 Pr 
samples of the 90° F. and 100° | to 2.9% is within the experimental error of the method. 7 
series were made at more frequent intervals. Samples were not In general, the sample stored at ZO” EF. without ’ 
held at room temperature to permit reduction of moisture cor : My . 
tent before placing at elevated storage temperatures. since not m com 
rk had shown little advantage from this procedure position during t te pcern \ sight increase in 
Moisture content was found in corresponding samples 
METHODS AND RESULTS OF CHEMICAL ANALYSES stored at 90° F., and is attributed to decomposition of 
Votsture (total solids). Moisture was determined by the samples as is furthet denced by ‘the presence of : 
drying the powder sermple under a 30-inch vacuum at increasing amgunts of CO) the can atmospheres 7 
70) ( he procedure Wiis adopted atter 1] eltect Loe cle siccation Was very 
tests mchicated ( ible re sults with thre Karl Fischer pare \ vene! il cle eas Was observed 
method () vith mcreasing storage t ( Lhese changes were most 
Ascorbic acid. Ascorbic acid determinations were pronounced during — the st 3 months and were 
carried out by a variation of the method of Loeffler and markedly accelerated at t uv] storage temperatures. " 
Ponting (7) as described by Ponting (10) reduction during storage are illus 
Soluble color. Vhe extent of nonenzymatic browning trated in Figure 1. .\ pected, the most rapid changes 
vas determined by a moditication of the procedure de ere observed 1 tored at the morsture 
veloped by Hendel ef a/ 7). The measurements were level dropping t the original, after the 
made on 2.56; aqueous extracts of thre powders atte rst eek. andl t writ less than 0.7% the end of : 
clarification. .\ photoelectric colorimeter using the regu 6 weeks his decrease tinued at a more gradual ie 
lar cylindrical tubes (approximately 2 cm. in diameter ) rate, reaching an apparent minimun 0.1 to 0.2%) 
and fitted with a 420 my filter was et Iploved Ph between 6 and 7 mont lhe moisture then increased 
results were expressed as optical density, | $120 tw shightly and remaine t the 0.25, level for the dura 
analyses \nalvses of atme sphere som cans of ton of storage 
selected air- and gas-packed samples were made with a Correspondingly, the Inge it the mulder storage 7 
modified Orsat gas analyzer. Results of the analyses temperature of 9O° | ere less rapid; the moisture nt 
are shown in Vable 2.) So strikingly similar were the levels were 1.0 and 0.6%, ter 6 weeks and 3 months, 
data obtained from the desiccated samples inert respectivel parent minimus O.4% ) was 
atmospheres (N., CO. vacuum) that only results for reached at the end of 6 months, and this moisture level 


thre N le ited sil Iples “are presented remained essential] ll need 12 months 
Initial moisture content was assumed to be that. of Following an initial drop to 1.8° iter 6 weeks, the 
the control samples CN, 1O° FF.) The range of 2.7 hange in motsture level in samples stored at 70° F 
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Analyses of Stored Vacuum-Dried Tomato Powder it 
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Rate of Moisture Changes in Storage 
90 °F 
Ning es sted 
2 
= 
z 
® 
a. 
Storage Time in Months 
Figure 1. Rate of moisture changes in storage. 
was less pronounced, bemg at 3 > months and 


gradually decreasing to 10°, at 12 months 


The effect of his temperature storage on the cle 


ol ici nen cle siccated powders 


was very pronounced. \t the end of 12 months, sam 
ples stored at 90> EF. had lost two-thirds of the ascorbic 
acid originally present. ©mn the other hand, similar 


material stored at 70) Fb. for the same period showed no 


significant change in the ascorbic acid content. This ts 


In agreement with earlier observations that regardless 
ot the kaging 
stored at 100 | she wed 


while the cl 


itmosphere, non-desiccated materiai 
comparable losses after 6 
at 70 Ie to b 


iriwise, the ascorbie acid levels of all 


months, inges were found 
neghigible Contr 
desiccated samples were essentially unchanged after 12 


values of the N 


vere not significantly different from 


months. The average desiccant sam 
ples, for example, 
aot thre 
Results of the 


browning or heat 


those control sample 


oluble analvses—an index « 


damage indicate a 
acid im that the 


material showed a significant lack of color development 


nonenzvmiati 


trend similar to the ascorbn desiccated 


regardless of packaging atmosphere or storage environ 
ment. Moreover, the nondesiceated samples stored at 
70” F. did not show evidence of change At 90° F 


however, the soluble color of nondesiccated samples did 


show marked increases with increasing length of storage 


(ias analyses of air-packed samples showed a con 
tinuing loss of oxvgen on. storage Phe most marked 
change was neted at ligher temperatures Sheht in 


creases in vere found in nondesiccated or N 


ked samples with mcre: length ol storage at 
70° F 


and indicate deteriorative changes in the samples. The 


sing 


Vhese changes were very pronounced at OO 


flavor ranks n 3 indicate some deteriorative 


unt-packed samples, but any cat 


have en removed 


changes in the desic 
hon dioxide formed appeared to 


the desiccant 


METHODS AND RESULTS OF SUBJECTIVE 
APPRAISAL 


Subjective appraisals of the tomato powders were 


made after storage of 6 weeks, 3, 6, and 12 months 


FEBRUARY, 1956 
They 
evaluated for both flavor and color by 
12. trained 


(4.4° 


of results) were appraised for flavor by 


were reconstituted to a juice of 6.5) Brix an 


a panel ot 1O te 
chilled to 400 


\ll 7 sample series (see table 


judges. Juices were 
) before serving 
a balanced in 
complete block design, plan 11.8 of Cochran and Cox 

'). This plan provides for 7 taste sessions of 4 sam 
ples each making possible 4 replications of each sample 
With the 5-sample series (see table) a similar design 
was used requiring, however, only 5 taste sessions. .\ 
labeled control, nitrogen packed, and stored at 10> | 
(~-24.4° ©.), was served as a reference 
\ coded “hidden” 
was used in the appratsal of every series with the excep 


coded controls were left 


at each tastins 


session control of the same material 


tions of the ZO” F ) series at 6 and 12 mont! 


In these series, out to permit 


the judging of an extra variable 

oor the ippraisal of color, all the sample sola series 
were presented together and evaluated in a special boot! 
vith a neutral background and illuminated by a day 


light lamp. Labeled and coded controls were used, and 


2 replications of each series were made. Fresh samples 


af juice were presented each time in 50-ml, ervstallizing 


dishes tilled to the brim 


The ranking of samples was made on the similarit 


of flaver or color to the labeled control. Rank 1 was 


given to the sample with flavor most like the control 
Comparative lightness and darkness were the only colon 
Rank was 


given to the darkest (red) sample in each series. Di 


considerations evaluated by the panel 


termination of lveopene content, as well as color change 


by use of the Llunter *-color difference meter, were als 

made, but these results are not presented in this stud 
Statistical analyses of each judge's rankings 

yard to treatment, effect, and replications were carried 


Wood et al 
least significant differences (LS1I)) were caleulated b 
the Schett 11) 

Results of the flavor appraisal presented in Table 3 
that 


out im the manner discussed dy 


method 


a ce mibination ofom prac kaw cle siccation 


with imert atmosphere gives the most) protection t 


Haver. \fiter 12 months, all samples stored under thes 
still although — the 


development of off-flavers was apparent 


conditions were reasonably good, 
Phe se changes 
hecome progressively more pronounced as the tempera 
from 70° F. (21.1° ¢ 


I: (37.7 ( incl 


114 reased 
(32.2° 


are characterized as “hav or 


ture «ft 


storage Is 
through 90 ) and 


vrassv, “some scorch and 


vrassiness,” and “much scorch or oxidized.” 
tively \iter 12 months of 100° F. no on 


packaging atmosphere showed any particular advantage. 


storage at 


since all samples im this series were ranked equally lowe1 
and FF 
vacuum packing plus desiccation were rankee 
better 


than the controls llowever, at 70 ert 


gas and 
is being considerably than corresponding 
packed samples (srassv and oxidative oft-flavors were 
perceptible in all air-packed samples as early as 6 weel 


ind continued to develop throughout the storage periods 


* Mention 
the Department of 


of specie products does not imply endorsement 


Agriculture over others of a similar nature 


not mentioned 


STORAGE STABILITY OF TOMATO JUICE POWD Oo 


TABLE 3 
Influences of Packaging Conditions During Storage on Tomato Powder Flavor Rankings by Trained Judges 


Nite \ 
( \ \ L.s.D 
SO t 
We 
M 
( 
M 
Mont 
} 
© con 
Le 
S re j 
TABLE 4 
Influences of Packaging Conditions During Storage on Tomato Powder Color Rankings by Trained Judges = 
Nit 
Sf) 
= 
M 
M 
} 
} 
M al 
together with N F. sat Rank kest sample 
he mtensits of oftt-flaver varied directh with in TABLE 5 
creasing temperature and length of storage The addi Influence of Storage Temperature of Nitrogen-Desiccant 


Packed Tomato Powder on Flavor and Color Rankings 
tion of sulfite to the appears to allord som (Trained Judges) 


rrotection : however, the extent of this etfect cannot be 


deduced from these experiments The samples con 
taining albumen as a drying aid were ranked with other Cont SD 
air-pacsed sam] les attet »> weeks and 3 months 
the contributive effect of the added albumen to storage 
ibility could net he deduced. further study ot this pac 
was omitted 
Results of the color appraisal ( Table 4) indicate small 
but detectable changes. In general, all air-packed sam 
ples show a lightening of the red tomato color regardless 
of the storage temperature Phe colors of all) othe: Samples it toget N F. Samp! | 
t lik r. Rank 4 
samples were rated similar to on darker red than the | 
controls. These ditferences between the air and inert Least sign t litte 
atmosphere packs were consistent and cle veloped VS X 
throughout the storage peri (| also appear to 
little affected by desiccation cate the adverse etfect of temperature with mereasing 
7 1) 
Cross comparisons of the N,-desiccant-packed sam length of storage. Cross comparison at 12 months was . 
ples were made after 6 weeks, 3 and 6 months. Control not made, since these results can be predicted to be 
samples, again, were N,-packed and stored at 10° F similar to those observed at 6 months. The air-desiccant e 
Phe results are presented in lable 5 Phese data indi packed sulfited sample vas included in the 6-months 7 


100 FOOD 


cross comparison because it was unexpectedly ranked 
like the control in the general appraisal (see Table 3). 
In the this air-desiccant 
packed sulfited sample was ranked below all 
except the N,-desiccant sample stored at L007 F. 


cross-compartson, however, 
others 
with 
which it received an equal rank 

Since the reactions of a panel of trained judges do not 
necessarily reflect consumer reaction, a small accepta 
bility study was made on the following 12-month sam 
stored at 70°F. and 
stored at 100° F. 


ples: vacuum-desiccant pack 
and) N.-desiceant 
lwenty-five persons with no previous tasting expert 
sample on a 9-point  preferability 
scale ranging from /tke to dislike 
\ different group was selected to rate each sample, since 


pack 


ence rated eacl 


extremely 


it has been found that in consumer-type panels. one 


sample may greatly influence the judgment of the fol 
lowing one (2). In these tests, each person tasted thre 


same juice in the morning and again in the afternoon 


The results, presented in Figure 2, indicate a high 
Vacuum-Desiccant Pack Nitrogen-Desiccant Pack 
aol 00 °F 100 °F 


Percent of Ratings 
T 


| i 
Ly Ly 
9876543 987654 32 9876543% 
Ratings on Hedonic Scale 
9 Like extremely 4 Dislike slightly 
8 Like very much 3 Dislike moderately 
7 Like moderotely 2 Dislike very much 
6 Like slightly Dislike extremely 
5 Neither like nor disiike 
Figure 2. Acceptability of some samples stored for 12 months. 


degree of acceptability of all samples tasted. It should 
be borne is mind that these samples were not compared 
hence the results do not reflect 


with any other anil 


changes during storage discussed above. 


SUMMARY 


The results reveal that vacuum-dried tomato-juice 
powder when properly packaged can be stored at tem 
12 months without seri- 
100° F. for this length 


of time produced off-flavors in all packaging variables 


peratures as high as YO" F. for 


ous loss of quality. Storage at 
investigated. Hlowever, juices made by reconstituting 
some of these powders with water have been rated high 
in acceptability by panels of tasters. 

Temperature of storage, package atmosphere, and 
moisture content are important factors in the storage 
Moisture contents near 


‘ 


stability of the product 
or possibly slightly higher were found tolerable at a 


PECHNOLOGY, 


1056 


storage temperature of Tlowever, at 90° and 


100° F. it is necessary, in addition to storing in an inert 
atmosphere, to lower the moisture content of the sam 
ples. Sufficient reduction was accomplished with an in 
package desiccant to prevent untoward changes in thives 
and ascorbic acid content and to repress nonenzymatt 


browning. 
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Dipping sliced raw pork into curing brines contain- 
ing sodium chloride, sodium nitrite, sodium ascorbate 
and liquid smoke and then freezing results in an excel- 
lent bacon-like product. The ascorbate and smoke pre 
vents the development of rancidity. 


It has previously been shown (4, 5) that the cured 


meat pigment, nitric oide hemoglobin or myoglobin, 


can be formed by freezing either hemoglobin solutions 
iy ascorbic acid and_ nitrite 
takes place when the ascorb 
acid and nitrite are mixed with the 1 


ground meat 1s a 


attributed to the reaction of nitrite with 


brow1 Ing 


oxvmvoglobin to give metmvoglobin. If the meat is 
frozen at this stage, the bright pink color of nitric oxide 
myoglobin develops after approximately three or four 
davs in the freezer and 1s stable over many months. The 


ascorlne acid is essential to earls and complete at velop 
without it the 


partially and after 


ment of the cured meat color pink color 


] 


] | 


many weeks in. the 

()n the other hand, the ascorbic acid does not con 
sistently protect fat from oxidation. In fact, 


acid may either retard or accelerate 


ast orbu 
In the 
frozen meats performed in 


rancidity 
miayority of experiments on 


our laboratory it has accelerated rancidity, sometimes 
very markedly llowever, a combination of ascorbic 


acid and certain commercial smoke flavors or “liquid 
antioxidant, 


smokes” invariably acted as a powerful 


e ascorbic acid alone might be acceler- 


ese two functions of ascorbic acid in the curing 


globin 


its ability to produce nitric oxide myo 


} meats containing nitrite and its fat antioxidant 


properties when combined with liquid smoke, suggested 


the possibility of new types of frozen cured meat 


products Phe preparation of such products involves 


the application to the raw meat of brines or dry mixes 
r salts, liquid smoke and ascorbic acid, 


freezing. I¢xperiments on the possible 


application of this freeze-curing process to the manu 
facture of presliced bacon are described in this paper 
Bacon was selected because the brine could be applied 
easily by dipping the presheed raw pork, without the 


necessity of injections or arterial pumping 


EXPERIMENTAL 


Materials. The pork used all of the present experiments 
was obtained from a local slaughter house The trimmed fat 
belly was thoroughly chilled overnight, then sliced to a thickness 
of 2 to mm. The sliced bacon was dipped in the experimental 


brines for stated times, the individual slices wrapped immediately 


in polvethvlene 
at 17° C. (0° F.). For all of tl 


slices from the same fat belly were used 


tape and placed in a freezer 
Variations tor one experment 


Preparation of the dipping brines. The sodium chloride and 


lo 


dium nitrite t irations was of C. P. qual- 
ity. Nitrit Vas t i in t curing salts because there 
is no opportunity for bacterial reduct f the nitrate in the 
less tat ( I il vas in all cases 
ul ted to a pH .0 | t brine, This step 
is because t 1 sit f nitrite at pH 
values bel 5. The pH a tment was made cither by addition 
vi acid solutions, or by mixing 
r} 
smoke flavor used is labeled “Imitation Hickory 
St It i lected is iously found t 
\ ( rable smoke flavor and a pronounced antioxidant 
effect both alone ar ilso th ascorbic acid (3 \ 10% solu 
t this i irt of the con 
centrated commercial preparatiot ith 5 parts of propylene 
glycol and 4 parts of ite! | by weight his solution was 
rther diluted as necessary to give the final concentration stipu 
} 
nitrite and a rl icul were a 1! to the brines just 
before using. Brines wer Id at room temperature unless 
t se stat in the brine for 
the ecified in eacl periment, t lrained tor approxi 
tely 10 minutes \ lies ere then wrapped im 
olvethylene and froze iicly at 17 
Color ratings. J) ment and subsequent fading of 
the cured meat pigment sf | visually without removing 
the slices from their t1 rent wrappings. As standards for 
comparison, several slices each experiment were treated with 
l potassiun rricyal 5 on t then rinsed, drained, 
and packaged for the freezer. This treatment brings about oxi 
dation of the ferrous iron of the heme pigments to the ferric 
forn ith a resultant « ( t brownish shade 
Slices so treated re us negative controls and rated zero 
Slice fr ‘ s positive controls, 
rated tet Phe origi r taded ly slightly durmg several 
months in the freezer. 7 pink color (oxymyoglobin) of these 
untreated slices of raw rk s slightly tterent trom that of 
the nitric oxide myoglobin veloped in the brine dipped 
sal les | ever | 2 ts I sufficiently alike to 
make this a reasonably good standard 
Peroxide determinations were made on extracted fat from 
the stored bacon at approximate intervals as an objective 
measur f rancidity. The extracts were prepared by whirling 
20 g. of bacon with 50 eg. anhy is sodi sulfate and 80 ml. of 
ter cal grade carbon tetra ride for 2 minute After filter 
ing, a of the slear carl tetrachloride solution of fat were 
dried to determine the amount of fat present and the fat 
peroxides estimated in aliquots of the extract containing about 
OS g. tat 
Palatability ratings. Samples of all lots of bacon were pan 
tried soon after reaching | color development in the freezer 
and compared with several brands of commercial bacon for 
saltiness, smoke flavor and general palatability Phe compari 
sons were made by a small group of reseat workers. No 


attempt was made to set up numerical ratings 


RESULTS 
Experiment I 


Effect of ascorbic acid and smoke on rancidity and color 
development in brine-dipped pork. Preliminary experiments had 
established a concentration of brin« sufficient to give 


ingredients 
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a desirable salty taste and mild smoke odor after a 10-minut 
dipping period. The composition of the brine is shown in the 
first column of Table 1 

In order to evaluate the contribution of (a) the smoke and 
(b) the smoke plus ascorbic acid, to color development and 
rancidity control, two other brines were prepared, omitting the 
sodium ascorbate in one case and both ascorbate and liquid 
smoke in the other. Matched slices from the same green belly 
were dipped tor a 10-minute period in each of the 3 brines, then 
drained and packaged. Some were stored in the refrigerator 
(4° CL), 


negative color controls as previously described 


others in the freezer (—17° C.), with positive and 


TABLE 1 
Composition of dipping brines 


( trat Brines (¢ 
! Exp. 
Exps. Il Exp. IN 
N No. 2 Ni 
Na 
Na NO) +5 
Ve te 


Figure 1 shows changes in color and rancidity over a 12 


months’ freezer storage period of slices dipped in (a) the curing 


alts alone and (b) the curing salts plus smoke and ascorbate 
The color 
period from the bright red of the original oxymyoglobin to a 
y better than the negative control 
Improvement of color took place 


4 all brine-dipped samples changed during the dipping 
brownish shade only slight! 
In the absence of ascorbat 

during the 12 months in the freezer. In all samples contaming 
ascorbate the typical pink nitric oxide myoglobin developed 
3 to 6 days in the freezer and this color had taded only slightly 
alter a Vear No color development took place in the re 

frigerator-stored samples over a 2-week period, at which tim 
they were discarded because of bacterial spoilage. As shown 


earlier work with hemoglobin solutions (4/ and with ground 


pork 5), the treezing is a necessary step in the formation of the 
nitric oxide myoglobin, probably because of the imerease 


effective concentration of all reactants (nitrite l 


ascorbate and 


myoglobin) by removal ot water as 1 


8 


SNIWA 


COLOR RATING 


ie) 2 4 6 8 10 12 


MONTHS AT —I7°C 
Figure 1. The effect of smoke and ascorbate on color and 
rancidity of dipped bacon held in the freezer. 


Solid 

Broker nes peroxide 

\ ntrol (dipping « contained 544 NaCl and "| NO 

KB Preated lipping brine contained in addition to curing salts 
iscorbate and liquid s ke 


As shown in Figure 1, samples treated only with the curing 
salts became rancid very quickly. A rancid odor was apparent 
at 4 months 


rancidity over the entire storage period 


Phe combination of smoke and ascorbate prevented 
Smoke without ascor 
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bate, not shown im the tigure, also showed considerable protes 
tion (peroxide number 10 at the end of TL months) 


Experiment II 


Effect of variations in dipping time, temperature and pH 
of the brine. Using the same brine composition, 


ascorbate and smoke, slices were dipped tor 2, 5 and 10 minute 


including tl 


wid stored in the freezer as previously deseribed. Color develoy 


ment occurred mi all of these samples at the same rate (con 


pl 

| 
i approximately © days) and all samples showed only slig 
fading after a year. However, in the 2 minute dip the smoke 


tlavor was barely detectable Peroxide values were not det 


mined but the samples showed no organoleptic rancidity after a 

\ fresh lot of the same brine was divided into three portion 
and held at 5° ¢ ~ and 40 ¢ 


respectively during tl 
dipping. The dipping time was 10 minutes 
two lower temperatures showed th 


ment and subsequent very slow color tading im the freezer. At 
| 


dipped at tl 


same rate of color develop 


the higher temperature, slight color fixation occurred during 
the dipping itself, but upon subsequent freezing the rate of color 


development was slower and the full pink color was never 
ittamed 

\ third Jot of the same brine was divided into three portions 
ind their pH adjusted to 3.4, 6.0, and 6.7 respectively, using 
HCL and NaOH. The dipping time was 10 minutes. Slice 


dipped at pH 5.4 showed slightly accelerated color des 
in the treezer (full color reached in 3 days as compared to 
days al pH 6.7) However, all samples looked alike at the end 
4 5 days in the freezer and ne significant differences were noted 
in the degree of tading after one vear of storage None of t 

samples showed more than a trace of peroxide at this time 


Experiment III 
Variations in brine composition and dipping time. Since | 


periment I] demonstrated that tull color could be achieved ane 


the fat protected from oxidative changes with dipping t 
considerably less than 10 minutes, it was decided to imerease 
the concentration of various brine constituents and cut dow 
dipping time still more. The compositions of the 3 brines select 
ire given m Table 1. The sodium chloride and smoke cot 
tration were mnecreased over previous experiments but ld « 


stant im the three brines imvestigated here whereas mitrit 
iscorbate were varied 

In brine No. 1, contamime the higher concentrations of nitrit 
ind ascorbate, dipping times were varied (10 seconds, 1 minut 
mid 5 minutes). Only I-minute dipping times were used wit 
brines 2 and 3. The brines were held at 25°C. and the pH a 

sted to 6.0. Samples were packaged and frozen as betore 

Comparing samples dipped for different lengths of time i 
brine No. 1, it was found that slices dipped only 10 seconds wer 


slightly slower developing the red color during the first te 


days in the freezer, but at the end of 5 days they were it 
tinguishable trom those dipped for a longer tim ill had at 
UNE t red color. Shees dipped for 5 minutes had a yell 
ting due to the absorption of excess smoke Phe cooked bac 


vas Judged to be quite salty at all dipping times. Smoke flavor 
vas too mild at 10 seconds and too strong at 5 minutes. At the 
end of 9 months in the freezer, all samples had taded slightly 
Peroxide numbers were negligible 

Shees dipped in brines 2 and 3, differing only in nitrite cor 
tent, were not distinguishable from cach other. However, all 
slices 


ipped in these brines, which had oniy one-fifth of the 


iscorbate concentration of brine required much longer 


(approximately 10 days) to develop the red color in the freezer 
color wher 


dipped in brine No. 1 and did not fade any more rapidly on pr 


finally attained, was equal to that of slice 


longed stor No more than a trace of peroxide was found 


iy sample after 12 months’ storage 


Experiment IV 


Effect of repeated dips in the same brine. 
periments only one batch of bacon was dipped in each brine 


In previous ex 


solution and the solution was in each case freshly. prepared. Ti 
make the process economin ally feasible. it would be necessary 
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t t reezer 
giit lor development m th 
ifter 6 ts behaved alike. Color equal 
cd cont i t ed in 7 days ill samples 
| ‘ ration of the brine Phe same 
: \ i dipy d atter 6 hours Ne 
irent froze is con 
t tor b 
il t tor the icon Wa 
it 10 wel micat t 
i $1 ! tl ke mecentrate and 
iscorl the total cost neredients 
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( t 1 ere taken up by the meat 1 
t t existed i brit the meat 
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DISCUSSION 
riments described are all concerned with the 


pre-sheed raw pork, thus assuring surface 


ingredients However, the 


process obviously not limited to this 


idling the meat 


ated directly in ground pork in the prepara 


Phe brine ingredients can 


Isages, meat loaves, et lhe brine can be 


into intact green bellies or pumped into hams 


1] 


with 


brine, 


kit Wal\ 


| and tl frozen 


e meat subsequently 
ingredients can be rubbed on the 


flavor and inhibit 


dry brine 


increase the salt or smoke 
Several rather crude injection experi 
fresh hams have been performed, but uni 
he brine was not achieved, mainly 
lack of experience and suitable equipment for 


Hlowever, in the areas penetrated 


typical cured meat color and flavor were 
present in the cooked product. There is no provision in 
as described, for removal of excess wate 


the process, 


added 


vith the 


brine in pumped or brine dipped meats 
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acess ditters 
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t the meat looks like 
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Effect of Post Mortem Chilling on the Keeping Quality 
of Frozen Pork*? 


DOROTHY LL. HARRISON, HALL, MACKINTOSIL axp GLADYS E. VAIL: 


Departments of Foods and Nutrition, Chemistry, and Animal Hushandry, Kansas State Collea fanhattan, Nansds 
| (Manuscript received August 26, 1955) 

Palatability and chemical tests showed that pork Processing the loins. Slaughtering was scheduled so that 
from carcasses chilled 7 days before freezing deteri all & careasses for each experiment were cut and processed 
orated more during storage than carcasses chilled for the same day. The loins were removed with a fat covering 
3 and 1 days. The temperature of chilling seemed to about one-half inch to provide adequate fat tissue for cookir 

: have little effect on the keeping quality of the pork. and chemical tests. Each loin was divided into 4 roasts. T) 


roast from the anterior end of the right loin was the fresh sam 
pl for the cooking and palatability tests, whereas the cor 


It is generally believed that pork carcasses should he : 
responding roast from the left loin was used for the chemica 


chilled and pre alter slaughter However, analyses and for assays ot certain of the vitamins of t 
the rapid growth of the frozen food locker industry fresh pork. The Jongissimus dorsi muscle was used for testing 
during the decade 1935-45 decentralized, to a certain the quality of the lean meat. Data concerned with the B-vitamins 
degree, the slaughtering of hogs, and quick chilhng was have been reported in a separate paper 
- - Che roasts to be stored were wrapped in Cellophane, MSA] 

not always feasible There was no standard pattern for 
8/7, with an outer wrap of waxed papet were frozet 
thie design of locket plants, and many were erected with in a blast freezer at 10° F. (—-23.3° C.) and stored at 0° | 
iminium of retrigeration for chilling carcasses. ( -17.8° ©.) until analyzed. Roasts were withdrawn and te 

The study reported herein was initiated to determine for keeping quality at &-week intervals up to and including 48 


weeks of frozen storag: The storage periods were is 


the effect of 2 temperatures and 3 periods of chilling 

‘k care; | alt re 1 the roasts im sequence from the anterior to the posterior end 
pork Carcasses on Une oe qualtty oO frozen pork. of the loin, alternating between right and left loins. That i 
lhe temperatures s¢ lected, 30° and 40°F. ¢ 1.1 and the second anterior roast from the right loin was stored for & 


the locker weeks, the corresponding roast from the left loin was stored for 


repre sented practices common i 

industry and the hanging periods, 7, 3, and 1 days, 16 weeks, and so on through 48 weeks of frozen storage 

represented common practices as well as those con as considered that with the large number of samples (336 
roasts trom 96 loms) any differences that may have exis 


sidered desirable Pork loin roasts from cascass¢ ub from-the anterior to the posterior end of the longissimus dor 
jected to the Various hanging periods at the z tempera muscle would not be important 

tures were tested at 8-week intervals from 0 to 48 weeks Immediately after removing the roasts from frozen storag 
of frozen storage the anterior end of each roast (approximately 2.5 inches) 
used for chemical and B-vitamin analyses. The remaining por 


EXPERIMENTAL tion was defrosted in a refrigerator at approximately 35° | 
History of the animals. Pwiee each vear (February and (Lz ( tor 48 hours betore cooking : 
June) for three years, 8 hogs, weighing approximately 250 Cooking and sampling procedure. -\iter cach interva 


pounds each, were slaughtered for an experiment. The hogs for rage there were two cooking periods. Four roasts, one rept 


senting ] t ere iked } 
) experiments were Poland China and Duroc breeds, raised by 1 each chilling treatment, were cooked at one tim | 


roasts were placed on a wire rack set in individual shallow pans 


the department of animal husbandry. The hogs used the 
sixth experiment were Hampshires raised on a farm near Mat ind roasted at 350° F. (176.7° C.) to an interval temperature of 
hattan, Kansas 185° | (35"'C.) Volatile dripping and total cooking 
Chilling the carcasses. In all 6 experiments 4 lots of car were determined. 
casses, 2 in each lot, were chilled in the following manner Phe longissimus dorsi muscle was separated from the ribs 
and vertebrae. The outside layer of fat over this muscle was 
Lot 1. At 40° F. (4.4° ¢ for 7 days placed in small jars and held in frozen storage until analyzed 


or ) ide ET) ‘ oO } nsice 
Lot 2. At 30° F. (—1.1° C. for 1 day, followed by 


32° to 34° F. (0° to 1.1° C.) for 6 days tat, 1e., the tat directly covering the muscle was handled 


same manner. The remaining inside fat was reserved for palata 


Ae for 1 day, followed by bility tests 
32° to 34°F. (0° to 11° C.) for 2 days \ core l-inch in diameter was cut longitudinally through the 
bot 4, At 30°F. (—1.1°¢ longissimus dorsi muscle of each roast and sheared on th 
Warner-Bratzler shearing apparatus Two 25-2. samplk 
When the temperature of the chilling room was 40° I ground muscle, including the core used for shearing, were 
(4.4 ) the time required to reduce the internal temperature pressed in the Carver laboratory press 
of the carcassas. measured in the ham. to 40° F. (4.4° C.) was \n experienced panel scored slices of the muscle for aroma 
72 hours. At a chilling temperature of 30° F. (—1.1° C.) the Havor, tenderness, and juiciness. Samples of inside fat als 
internal temperature ot the ham reached 36° to 38° F. (2.2° to wer resented to the panel to be scored for flavor. Scores for 


23°C’) within 38 hours each factor were given within the range of 7 to 1 


Chemical tests. The following determinations were mad 


* Contribution No. 189 Department of Home Economics, No on the raw Jongissimus dorsi muscle: pH, total nitrogen, and 
534 Department of Chemistry, and No, 207 Department of Ani non-protem mitrogen, The total nitrogen and non-protein nitro 
mal Husbandry Kansas Agricultural Experiment Station, gen in the press Huid also were determined 
Manhattan, Kansas he raw outside tat and both the cooked outside and inside 

Presented at the Fifteenth Annual Meeting of the IFT, tat were analyzed for peroxide oxygen and free fatty acids 
Columbus, Ohio, June 15, 1955 Peroxide numbers were determined by the method of Lea (3 


Present address: Purdue University, Lafayette, Indiana. and acid numbers by titrating the free fatty acids in an aliquot 


104 


tat extract in neutral alcohol. The fat extracts were prepared 
as described by Watts and Peng (4 

Statistical analyses. Analyses of variance were run on the 

1] ing ta: total « st palatability scores for 
it it, t lert ind juiciness 
] s fl 1 i ked n it i value tor 
, | meat; pH of t it; total nitro ind 
meat mber t 1 outside fat; a icid 

! t raw } tside fat, and tl woked 

le tat I i ly va 


lreatn 
Sens 

lreatment torage 18 
| it t 
i per t ( 
( treat nt 
2354 

treatn ta 

nt’ w | the error n il iare in all analyses except 
curr there were interactions, two-way 

ble t meat ere analyze by least significant differences. 


RESULTS AND DISCUSSION 
Palatability Tests 


Effect 


mean pa 


of chilling the carcasses. [he average of 


nlity scores tor roasts used in 6 experiments 
ire presented in Table 1 The scores for aroma and 
flavor of fat were significantly and P< 


respectivel attected by the temperature and time of 


chilling the carcasses. .\t individual storage periods 
there was little difference in average aroma scores for 
roasts from the 4 groups of carcasses. However, when 
the time of trozen storage was disregarded, the average 


aroma score for roasts from Lot + tended to be highe1 
rage aroma scores tor roasts trom carcasses 


given the other treatments. This explains the significant 
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tributable to the time nd temperature of chilling the 
Carcasses 

Statistical analysis ¢ thre cores r flavor of the fat 
indicated that every method of handling the carcasses, 


1.e., the time and temperature of ¢ ing, probably dif 
fered significantly from eve other method of handling 
\n array of mean fat scores for each method of handling 
and calculation of leas igniticant differences showed 
05) higher 
than fat from Lot 3. Fat from Lot 1 had significantly 

5) better flavor than fat from Lot 2. The 


ditterence between mean flavor scores for fat from Lot 3 


and ot | approached significance at the 5% level. 
There were no significant differences attributable to the 
temperature ind time of halla the ircasses the 
scores for flavor, tenderness, or juiciness of the lean 
neat 


Effect of frozen storage. [he scores for all palata 


nlity factors, except tenderness, decreased significantly 


? 001) with froze torage Scores for aroma and 

flavor of the lean por eenerally decreased up to 40 
weeks I storage 

When the method of handling the carcasses was dis 
regarded, the mean Ha SCOTE of the fresh 
roast s significant than that for 


lat on roasts stored for 8 weeks. The next significant 


}? O05) decrease in these scores occurred between 
16 and 24 weeks, and é nal significant decrease 
ctw ee 32 and 10 wee ozen storage 
Between 24 and 4 eeks storage the average 
. res were tly lower than those for 


the fresh meat Che tenderness scores were not signifi- 


OBJECTIVE TESTS 
\verage total cooking losses, press fluid yields from 
raw and cooked porl nd shear values for the cooked 
meat are given in Table 2 (here were no differences 


attributable to the method of handling the carcasses in 


ay O5) ditferences in aroma scores that were at total cooking losses of the roasts, but differences in 
TABLE 1 
Average of mean palatability scores for pork loin roasts. (Highest possible score, 10) 
‘ Weeks in fr t 
42 
\ 4 
‘ 
| 7 
I 6.4 8 4 
6 { 1.9 
f 7 
Flav 6 
I 5.7 7 
55 
f 4 5 8 4.4 
Ter | 59 
6 ’ 7 
6.1 8 
} 
5 5.1 
} 4.9 
I 4 52 
5.3 ‘3 


j | 
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TABLE 2 
Average total cooking losses, press fluid yields, and shear values for pork loin roasts 


Pot k la 

I 

k lavs 4 I 
7 days 8 
la 

uy 
7 day I 5 

lave 

la 

ay 


cooking losses among storage periods were significant 
These differences may be associated with the cooking 
losses that occurred from & through 24 weeks of storage 


Press fluid yields. The method of handling the car 
Cass significantly (1 Ol) affected the volume of 


press fluid from 25-g. samples of raw longissimus dorsi 


muscle 
came from Lot 4. Statistical analysis also pointed out 


The greatest vield of press fluid in the meat 
that there was a significant ( I’ 05) tendency for the 
methods of handling the carcass to compare differently 
from one experiment to another. For example, when 
the mean values for volume of press fluid for each 
experiment were calculated, the meat from Lot 1 
vielded the lowest quantity of press fluid in the first, 
fourth, fifth, and sixth experiments, but gave the highest 
quantity in the second and third experiments. No 
explanation can be given for these differences among 
experiments. The volume of press fluid in the raw meat 
Was not significantly affected by frozen storage. 

Lot 1 vielded significantly (1? < .05) lower volume 
of press fluid from 25-g. samples of cooked, ground 
meat from the Jengitssimus dorsi muscle. No other 
significant differences in the volume of press fluid at 
tributable to chilling were detected. The reduced 
volume of press fluid in Lot 1 was not reflected in total 
cooking losses or in juiciness scores 

When the data for press fluid vield for meat from all 
treatments were 

05) increase 


groups of carcasses were pooled, 1.€, 

disregarded, there was a significant (IP 
in the volume of press fluid after 8 weeks of frozen stor- 
age. The only significant (P? < .05) change thereafter 
was a decrease in press fluid between 40 and 48 weeks 
Juiciness scores were lower for frozen than for fresh 
pork. The relationship between greater press fluid and 
lower juiciness scores for frozen than for fresh pork 
was discussed by Hall ef al. (2). These authors indi 
cated that as a result of freezing there may be a decrease 
in the water holding capacity of muscle tissue. They 
postulated that the rapid removal of meat juices by 
chewing, would soon leave a tasteless and apparently 
dry residue of tissue in the mouth. Therefore the 
palatability committee would score the meat low for 


juiciness 


Weeks in frozen storage 


> 
lo 24 3 
) 
1.8 
4 
) 8.4 x 
j 


Shear values. Like tendernes. scores, shear values 
did not vary significantly with the time and temperature 
of chilling the carcasses or with frozen storage. Sines 
storage periods were assigned to the roasts from: thi 
anterior to the posterior position in the loin, the not 
significant differences among storage periods both 
tenderness scores and shear values may indicate that 
there were no significant differences im tenderness fron 
the anterior to the posterior end of the lom This agre 
with work reported by Bray, Vail, and Mackintosh (7) 
Weir (5) compared several positions within pork lon 
among themselves, and found that the Jongissimus 
dorsi muscle was less tender in the center than at eithe 
end. However, when the total data were analyzed 
variation in tenderness due to position within the loin 


Was not statistically significant 


CHEMICAL TESTS 


In Table 3 values are given for pH, total nitrogen, 
and non-protein nitrogen of the raw longissimus dors 
musele, and for the total nitrogen and non-protein nitro 
gen in the press fluid from this muscle. The pH of the 
muscle from Lot 4 averaged significantly (I - 
lower than the pH! for meat chilled under the other con 
Phe lower pli value of the muscle from Lot 4 


05) 


ditions 
probably indicates less enzymatic decomposition 
lactic acid in this meat. Frozen storage significantly 
(P < .05) affected the pH! of the raw longissimus dorsi 
muscle. When the methods of chilling were disre 
garded, an array of the mean pli values for each storage 
period and calculation of least significant differences 
indicated a significant ( 1’ < .05) increase in during 
the first 8 weeks of storage. Other significant (IP? < .05) 
changes in pH during storage were a decline between 16 
and 24 weeks, then an increase between 32 and 40 
weeks, which was followed by a decrease between 40 
and 48 weeks. 

Nitrogen content of muscle and press fluid. 
The differences in the percent of total nitrogen and non 
protein nitrogen, expressed as percent of total nitrogen, 
found in raw longissimus dorst muscle and in the press 
Huid from this muscle were not significantly affected by 
methods of handling the carcasses. Nevertheless, it is 


Chilling 
x 


KEEPING QUALITY OF | 


TABLE 3 
Average values for pH, total nitrogen, and non-protein nitrogen of raw Longissimus dorsi 


} { 
H 
I 4 
tota t 
| ‘ 
} 
> 
} 
interesting th press Huid from meat of carcasses not analyzed statisticall lhe peroxide in the raw fat 
chilled for 7 days conti ined less total nitrogen than did that appeared for 3 treatments it 160 weeks of storagt 
meat of carcasses chilled for 3 or 1 days. However, a and for 2 treatments at 32 weeks came from a single 
higher percent of the total nitrogen in the former sam sample for each treatment, and probably should be con 
ples was not in mitroger Phis relationship indi sidered insignificant In fact, peroxide appeared in 
cates more protein breakdown in the muscle from cat only samples for eacl { the treatments showing 
casses chilled 7 davs than in those chilled for 3. o1 peroxide at 40 and 48 weeks 
l days The fat on carcasses chilled for 7 days had higher 
Peroxide and acid numbers. \verage peroxide and peroxide and acid numbers than did fat of carcasses 
acid numbers f aw outside fat and cooked outside and chilled for 3 and 1 days except for the peroxide num 
inside fat are given in Table 4. In the majoritv of sam bers of cooked outside fat Che highest peroxide oc- 
ple sof raw ¢ utsicde fat al d cook ed inside lat no peroxide curred in the fat of « arcasses cl illed at $() (4.4 & 
oxygen was detected and in all other of those samples In general, these results agree with the palatability 
the peroxide numbers were low: hence, these data were scores for the flavor of fat 
TABLE 4 
Average peroxide and free fatty acid numbers for raw and cooked fat 
| N F 9 
i} RR 2 
} 8 
Peron N 65 
} 
\ N I 7 1.87 
Acid N 74 a8 
Acid N 10° $7 68 
days F 64 82 
| 59 
} 0.58 
te ram extracted fat 


KOH per 


ram extracted fat 
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The late development of peroxide in the inside cooked 
fat may be an indication of the rate of penetration of 
oxygen during chilling and storage. The higher dif- 
fusion rate at the lenger chilling periods seems to 
account for the larger peroxide numbers for inside fat 
shown in Table 4 
significant relationship between 


method of handling the 


Probably a Tore 
peroxide formation and the 
carcasses is reflected in the number of samples having 
peroxide at anv time during frozen storage. As shown 


in Table 5, the treatments with the 7-day chilling period 


TABLE 5 
Number of samples of fat having peroxide at any time 
during frozen storage 


Raw ts ked 
! t fat fat 


produced all but one of the raw samples with peroxide 
and 77‘¢ of the cooked inside fat samples affected. 
\nalysis of variance of the peroxide numbers for the 
cooked outside fat showed that there were no significant 
ditferences in these values that were attributable to the 
method of handling the carcasses. The peroxide num 
bers of the cooked outside fat increased significantly 
(P< .05) between & and 16 weeks of frozen storage, 
and again between 12 and 24 weeks. Any further 
changes were non-significant. 
Chilling the carcasses for 7 days produced significantly 
P< 005) higher acid both raw and 
cooked outside fat than those developed by chilling the 


numbers for 


carcasses for 3 and 1 days. The time of chilling seemed 
to make less difference between the acid numbers for 
the two latter treatments. Nevertheless, in the outside 
raw and cooked fats the lowest acid number for each 
storage period occurred in samples from Lot 4 with one 
exception; i.¢., the outside fat on the cooked fresh 
sample. The highest acid number for these same sam- 
ples occurred in Lot 2 with two exceptions—the fresh 
raw fat and the outside cooked samples stored 40 weeks. 
\cid numbers for raw outside fat increased signifi- 
cantly between i6 and 24 weeks oi frozen storage, but 
there were no significant changes thereafter. Any dif 
ferences in acid numbers of the cooked outside fat, 
which occurred during storage, were not important. 
\cid numbers of cooked inside fat were not affected 
significantly by either the method of handling the car 
casses or by frozen storage. Hlowever, there is a distinct 
break in acid numbers for inside cooked fat, between 
the long- and short-chilled samples, Table 4. Here 
again, the highest acid numbers at each storage period 
occurred in Lot 2, with one exception at 16 weeks. The 
lowest acid numbers occurred in Lot 4, with two excep- 


tions—the fresh sample and that stored for 8 weeks, 
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VARIATION AMONG EXPERIMENTS 
AND CARCASSES 

Differences are expected among experimental sam 
ples of biological material. Analyses of the data from 
the present study indicate that, in general, differences in 
the keeping quality of the pork, which existed among 
the 6 experiments are pronounced. Data varied signifi 
cantly from one experiment to another for all factors 
used to judge the quality of the meat except aroma 
and tenderness scores, volume of press fluid and total 
nitrogen in the press fluid from the raw longissimus 
dorsi muscle, and the acid numbers of cooked inside fat 
There were wide ditferences among carcasses given 
the same treatment in the same experiment. Such di 
te all 


studied except for scores assigned to aroma and flavor 


ferences were significant with respect factors 


of lean meat and for the volume of press fluid in. the 


cooked meat 


SUMMARY 
Vhe effect of 2 temperatures and 3 periods of chilling 
pork carcasses on the keeping quality of frozen pork 
was studied The temperatures selected, 30° 
( 1.1° C.) and 40° F. (4.4° C.), represented practices 


common in the locker industry and the hanging periods 
7, 3, and 1 days represented common practices as well 
as those considered desirable Pork loin roasts were 
tested at S-week intervals from O to 48 weeks of frozen 
storage. 

Both palatability and chemical tests showed that por! 
from carcasses chilled for 7 days before freezing de 
teriorated to a greater extent during frozen storage tl 
pork from carcasses chilled for 3 and 1 days. In general, 
there was little difference in the quality of the meat that 
was chilled for the latter two periods. 
of cooling seemed to have little effect on the keeping 


The temperature 
quality of the pork. Generally significant decreases in 
the quality of the meat occurred between 16 and 24 


weeks of frozen storage. 
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Variations in processing conditions cause wide dif- 
ferences in the degree of settling of tomato juice. As 
a general rule juices with high gross viscosity exhibit 
a minimum degree of settling. The degree of settling 
is determined by the amount of insoluble solids in sus- 
pension. Rupture of the intact cells by homogeniza- 
tion reduces the degree of settling. The amount of 
pectin in tomato juice does not have a major effect on 
the degree of settling. 
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of suspended solids in the liqui became clogged and it is necessary to repeat tl 
Cru fiber was determines the AO separation with a new sampl f juice Tr} 
the slight modification that 100 ml. of juice —_ Ei 7 removed a 
up to 200 ml. with 2.5 normal H.eSQ), at ferred to. 
/ tin content, calculate calciun by Kimb bsg 
by the Poore modification tions wer 
Phe following pectin fractions wer Because a 
{f calcium pectate: (a) serum allow the ; 
on the suspended particle hours be 
particles, and (d) the protopec teste (MM and the averages were reported 
The fractionation was cond 
To determine t pectin content of the seru 
ere I RESULTS 
mums, filtered through Whatman No. 1 filte ‘i 
An inverse correlation was 
the =—__ t tirring and the mixture was 
w the degree of settling varied from 
itration W 
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Since it is known that preheating temperature and finisher 
speed influence both serum and gross viscosity in tomato juice, 
it was decided to prepare experimental samples of juice in which 


serum and gross viscosity were allowed to vary mdependently 
In order to obtain juice with as wide a variation as possible in 


beth types of viscosity, two series of samples were produced 


In the first series the preheating temperatures were varied from 
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w 


SETTLING (INCHES) 


° 


100 140 130 220 260 
GROSS VISCOSITY (BROOKFIELD) 
AT 30°C 


Figure 1. Gross viscosity vs. degree of settling in bottle. 


, and in the secoiis ries the speed of the finisher 


1600. . able 1 gives the processing 


70° to 200° | 
was increased from 200 to 
conditions, viscosity measurements, and degree of settling for 
these two experimental series. In the preheating series the 
settling was at a minimum at the intermediate tem 
sity increased somewhat trregularly 
Thus a simple correlation 


degree of 
peratures and the gross visco 
wer the whole range temperatures 
between gross viscosity and degree of settling did not hold true 
In the finisher speed series the degree of settling decreased as 


the gross viscosity in reased 


TABLE 1 


Effect of preheating temperature and finisher speed on 
settling and viscosity in tomato juice. 


Pre 
heating Finisher Degree 
tempera speed * settling * viscosity 


ture 


t serum 


Model 1858 
months in 12-oz. juice bottles 
with Brookfield viscosimeter using spindle N 


*Measurec 
Measure 

t 60 r.p.m 
* Measured in Ostwald pip 


It almost appears from a study of Table 1 that in the pre 
heating series the degree of settling is directly related to the 
serum viscosity whereas in the finisher speed series the degree 
of settling is negatively correlated to the gross viscosity. A 


single function of viscosity that appears to be valid for both 
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series is the ratio of gross viscosity to serum viscosity. Figure 
shows a plot of degree of settling against this ratio 

\lthough from the data in Table 1 it might appear at first 
glance that high serum viscosity favors settling while high gros 
viscosity reduces the tendency to settle, the true explanation 
probably simpler. Theoretically, viscosity of the serum should 
have nothmg to do with the degree of settling although it woul 
attect the rate The data suggest, rather, that the degre 
settling is determined by the constituent in the juice that mak: 
contribution to gross viscosity but not serum viscosity 

It is reasonable to assume that gross viscosity is a pri 
of some function of “particle” viscosity and serum viscosity 

Under commercial conditions, measurements of gross vise 
should give a fairly accurate indication of the degree of settling 
to be expected. Processing conditions for minimum settling 
include an intermediate preheating temperature and, wher 
paddle type tinisher is used, a high tinisher speed. With a 
type extractor adjusted to give a dry residue, juice with mini 


mum settling is produced 


SETTLING — INCHES 


[O FINISHER SPEED SERIES 
| @ PREHEATING TEMPCRATURE 


SERIES 


io 
50 100 150 
RATIO - GROSS VISCOSITY/SERUM VISCOSITY 
Figure 2. Relation between settling and viscosity ratio 
gross serum viscosity. 


Crude fiber. The relation between viscosity and settling sug 
gests that the tendency to settle may be determined by the 
pended solids and may be relatively independent of pectin cor 
tent of the juice. Crude fiber served as a measure of the amount 
at suspended solids. Analyses ot crude fiber were made and the 
data reported in Table 2. In both series, settling is inversel 
related to the amount of crude fiber and becomes pronounced 
when the crude fiber falls to 0.20 or below. This means that th 
more solids that are suspended in the juice, the less will be the 
degree of settling. Since the availabk methods for all « the 
measured quantities are only semiquantitative, the data are not 
accurate enough to eliminate the possibility that some other 
tactor besides crude fiber has at least a secondary influence 
the degree of settling 

Pectin. /’ectin, either on the suspended particles or in the 
serum, does not appear to have a direct effect on the degree ot 
settling. In the preheating temperature series the total pectin 
passed through a minimum in the range of minimum settling 


Phis assumption is based on analogy with colloidal solutions 
Various workers (2, 3,7, 8,9, 11, 12) have related the viscosity 
of colloidal soiutions to the viscosity of the solvent and the 
volume of the colloid in the solution. A theoretical equation (4 
ind 3) has also been derived which relates viscosity not only to 
the volume of the colloid in solution but also to the shape of the 
particle. Insofar as this assumption is correct, a measure of the 
contribution of the particles to gross viscosity can be obtained 
by dividing gross viscosity by serum viscosity 
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Particle size determination on tomato juices processed under varying conditions 
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the shape of the particles may be more important than average 
particle size in determining the degree of settling. This con 
clusion is confirmed by other observations that indicate that 
settling is a matter of the packing of the suspended particles 
into a smaller volume. For example, homogenization causes a 


marked increase in the volume of the particles after centrifuging. 


This appears to be associated with rupture of the cellular 


envelope. The ruptured cells do not settle as compactly as the 


intact cells 


CALCIUM PECTATE 
mg/i0O0 mi. SERUM 


3 


° 


i 

Ke) Ls 20 

SERUM VISCOSITY (OSTWALD) 
cp. AT 30°C 


Figure 3. Relation betwen serum viscosity and pectin con- 
tent expressed as calcium pectate. 


DISCUSSION 


In tomato juice the particles appear to be in contact 
and settling depends on packing of the particles. That 
settling is a matter of close packing of particles rather 
than a simple sedimentation is shown when the juice ts 
diluted. After a 1:1 dilution with water the volume of 
the particles after settling is always greater than that 
in the original volume of juice. The packing of the 
particles is clearly evident when tomato juice is allowed 
to settle in tall-neck bottles. The shape of the bottle 
neck is frequently retained by the settling column of 


particles. 
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SUMMARY 

\s a general rule, there is an inverse relationship 
between the degree of settling and the gross viscosity 0! 
tomato juice. The degree of settling is determined by 
the amount of suspended solids and by the extent t 
which the intact cells are disrupted. The amount 
pectin does not directly atfect the degree of settling 
tomato juice. 

Che phenomenon of settling in ordinary tomato juice 
is not a simple process of sedimentation but involves 
closer packing together of particles in contact with eacl 
other. 
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A satisfactory procedure has been developed for the 
evaluation of walnut color based upon extraction with 
hot aqueous methanol and photometric estimation of 
the transmittance of the solution at 400 mu. The color 
values expressed as 0 to 100 color units, were obtained 
by interpolation from a standard curve. Color evalua- 
tions on various commercial grades of shelled walnuts 
indicated wide variations in extractable skin color of 
different lots of the same grade of nuts. One half of 
a kernel of a dark walnut was sufficient to lower sig- 
nificantly the color value of a 25-g. sample of light- 
grade walnuts. 


\s part ol Ho vestigation on the preservation 


Hed walt ts it ippeared cle sirable to study 


the effects of heat, light, motsture, and oxygen 


darkening of walnut-kernel skin. Darkening of walnut 


skins during storage appears to lated with le 


velopment rancidity, although edible tree-ripe walnut 
meats may varvom color from light tan to brown-blac] 
5) \ visual comparison procedure is employed | 
the walnut industry for color grading of both in-shell 
and shelled walnuts as a basis for estimating their mat 
ket value llowever, the objective measurement of tl 
shin color by direct colorimetric or photometric pre 
cedures is complicated by the convoluted surface ar 
relativel large and irrevulat size of shelled walnut 


lie solvent ¢ straction techmique, cle sertbed thre 


itted the elaboration of a satistactors 


] 

reproducible method tor obtaimmg numerical values t 
skin color of walnut kernels and pieces as well as col 

( Wives ciated wit thie development stalling and 


EXPERIMENTAL 


three tre 


1 


istilled ar iny trace of color 


Preliminary studies. \ number of pure orgar 
ere tested to determine ther ctheacy tor the 


of a homogeneous lot 
100 mil. of each solv 
respectively d allowed to stand at room temperature tor 24 
urs. The effectiveness of each solvent for the extractior 
colored pigments was judged by visual comparisons of the color 
f each extract in daylight. Since it was desirable to minimiz 
extraction of on trom the nutmeats, the solubility of col 


pressed walnut off in various pure solvents was determine 


qualitatively Phe result both the extraction and the s 


bilitv. studi vnoin Table 1. It can be seen that methyl 
alcohol lad t cha teristy extracting more color and 
less onl thar wiv « thre ther oly tested In addition, t 
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Solubility of walnut oil and walnut skin pigments 
in various organic solvents 
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olor and the efheacy of a single extractiot The relative cttec amen 
tiveness of various filter papers tor clarifying walnut extract ts 
ndicated in Table 2. It may be seen from Tables 2 and 3 that . 
t least two filtrations through slow, highly-retentive filter 
wapers were necessary to clarify the walnut extracts a 
TABLE 2 
80} is 
Effectiveness of various filter papers for the " 
clarification of walnut extracts 
| Re arit Filtration t 
Whatman N 
S&S N 
sAS N = 
What = 4 
Wha n N 5 7 
SESN 80 BR 7 
N 32 é 
What 
\ turbid et cohol extract ade wal t 
Ext te tes at reflux temperature 
Es t f filtr Huminated with white ligt 
served at right angles to the light beam against a black background 
. 
Transmittance spectra of walnut kernel extracts. [he trans 
ittance spectra of aqueous methyl alcohol extracts of light 40 
medium, and dark colored walnut kernels, adjusted to equal WAVE LENGTH, mp 
6 volumes with solvent. were examined with a Coleman, Model 14, F “af 
iniversal Snectrophotometer. It may hb en in Figure 1 that Figure 1. Transmittance spectra of 50‘, aqueous methy! 
' alcohol extracts of three commercial grades of shelled walnuts. 
the transmittance curves of the oe aqueous methy! aicono Light skin color—open circles; medium skin color—double 
extracts of the three grades of walnuts were similar in charac circles; dark skin color—solid circles. 


Coleman, Model 14, Universal Spectrophotometer, 16.7 x 150 


at about 550 mua. The transmittance 
mm. borosilicate glass test tubes. 


ter, with absorption minima 


i these same extracts were identical when they were 


spectra o 


19.2 x 150 mm. borosilicate glass test tubes (16.7 mm. |. D 


TABLE 3 19.2 
Clarification of walnut extracts by multiple filtration and quickly sealed at the top 
with hardened, fluted filter papers anid 
x a 
Filtrat thsorbance of the latter two ferric chloride solutions was neat 
betweet 440) and S80 ma but 


with an oxygen tore] The he 


medium ferric chloride solutions encompassed 


nge of absorbance encountered witl valnut extracts 


S&S 5 S&S 5 linearly related to concentration 
deviated significantly trom linearity at 400 mya, the wave 
thsorbas emploved to determine the absorbance ot valnut extra 
I 6? Pherefore, the light and medium ferric chloride standart er 
arbitrarily assigned valucs of 61.6 and 330 color units. respee 
| - tively, based on their absorbance at 400 ma and the color t 
f heht. mediun und dark walnut kernels 
t t met! ileohol. Measured with a Colemar \nomalous variation of the absorbance of the ferric « 
{ > color standards compared with distilled water at 400 mu Ww 
" vested that the absorbance of these solutions was temperature 
dependent. The absorbance of the three liquid) standards ane 
diluted appropriately to produce the same transmittance at three walnut extracts was determined at 21.7 Ss) »® () ‘ 
1) mu and examined in the range 320 to 700 me using a Beck 33.9° C. and compared with a distilled water standard at 400 my 
t botl 


Model DU, Spectrophotometer. The walnut extracts were nay be seen from the examples presented in Table 4 tha 


Mal 
under the usual laboratory conditions The 


relatively stabk 
thsorbanece methyl alcohol extracts mere about 
about 24% in 7 days when contained n TABLE 4 

Effect of temperature on the measurement of color in a ferric 
chloride solution and walnut kernei extracts 


3% im 24 hours and 
stoppered flasks at 20 to 25°C. under normal laboratory condi 


tions. However, no change in absorbance was observed withir 
to 4 hours under the same conditions PORTS 
Ferric chloride solution standards. [he transmittance spec M 
tra of walnut extracts (Figure 1) are similar to those of both ; ‘ ‘ ‘ ‘ 
ferric chloride (3) and potassium dichromate (2). However, Fet ‘ 
the ferric chloride solutions are easier to prepare and they have 


been shown to be stable for at least 5 vears 3) The ferric 


hloride solutions desersbed below served as convenient spectro 


hotometric standards for instrument calibration 


\ saturated solution of ferric chloride in water was prepared solutions 


the valnut extracts, and especially the ferric chloride 


creased in color unit equivalents with increasing temperature 


: it 25.6 ( \ 75.1 ml. aliquot of the supernatant solution was 
removed through a fine sintered-glass filter and made up to Phe absorbance of a piece of optically flat, polished amber glass," 
100.0 ml. at 20.0° C. with ON hydrochloric acid. Three serial used as a secondary reference standard, remained constant over 


dilutions, 1:10, 1.100, and 1:1000 were prepared with 6.\ hydro 
henceforth as the dark, medium, ‘Obtained through the courtesy of Dr. B. A. Brice, Eastern 
Utilization Research Branch, Agriculture Research Serviec 


United States Department of Agriculture 


chloric acid and referred to 


ind light reference standards, respectively. Ten-ml. aliquots ot 


ich of the 3 solutions were pipetted into respective standardized 


4 4 
~ 
Fx color wnits 
—— 


j 


80 160 240 320 400 
COLOR UNITS / 100 gm 
Figure 2. Color scale for shelled walnuts. 1—Light ferric 
chloride color standard. 2—Medium ferric chloride color stand- 
ard. A—Amber glass color standard. 


ime temperature rang \lthough the walnut extracts were 
ot as markedly affected by temperature as the ferric chloride 


solutions ontrol of the olution temperature was considered 


perature was more than 2 ¢ 


above or below 25.07 
Preparation of a color scale for shelled walnuts. Approxi 
mately 2.1. of aqueous (50%) methyl aleohol extracts of shelled 


valnuts were evaporated to dryness yielding a brown, glassy 
residue. A nearly saturated aqueous solution was prepared by 
lissolving 1.625 g. of the brown residue in 25.0 ml. of water 


ntaining 65.0 mg. of dried extract per ml 
This stock solution was used in preparing a total of eleven 1:1 
serial dilutions with 50 aqueous methyl alcohol. The 11 ad ho 
alnut extracts contained from 0.0635 to 65.0 mg. per ml. of the 


dried walnut extract. Approximately 10 ml. of each solution was 


placed in each ot thre tandardized 19 x 150 mm. test 
tubes and their absorbances compared with distilled water at 
400 mu and 25.07 ¢ \ Ringbom curve (17, 4), in which percent 
absorptancy [100 (1-transmittance )] as plotted against the 
logarithm of the concentration, was prepared from the data 
Analysis of the curve indicated that for a Relative \nalysis 


Error (R.A.E.) of 5“, the range of concentration of dried wal 


ut extract should be between 1.59 and 14.5 mg. per ml. cor 


responding to percent transmittances of 10 to 75%. For ar 
R.A. equal to 10%, percent transmittances should lie between 
4 and 86%, corresponding to from 0.75 to 22.7 mg. per ml. of 
lried walnut extract. The 5 artificial walnut extract solutions 
having percent transmittances falling within these ranges con 
tained 1.015, 2.03, 4.06, 8.12 and 16.25 

nut extract, respectively. It was determined empirically that 
extracts prepared trom shelled walnuts do not normally cor 
tain as much color as the solution containing 16.25 mg. per ml 
# dried walnut extract. Therefore, the ad hoc walnut extract 


mg. per ml. of dried wal 


containing 16.25 mg. per ml. of dried walnut extract was arbi 
trarily assigned a color value of 400 units and the remaining four 
1:1 serial dilutions were assigned color values of 200, 100. 50. 
and 25 color units, respectively. A plot of the absorbances of 
these five solutions against their assigned color unit values gave 
a curve which deviated slightly from a straight line as shown in 
Figure 2. However, based on the ktingbom curve analvsis for an 
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us 1 was shown to Ite 
een 40 and 360 lor t kor an R.A.E. of 10% the 


useful portion of the Iry <t d from 18 to 560 color units 


Extraction time. \ ret periods of 15 minutes or less 
vere employed for tractic the walnut kernels, extraction 
ind po re] bility was observed. Between 

s, t approximately 90% 

ctl t 65% iqu is methyl alcohol at 

\ 20 ct vas considered 

ger reth t Is did not increase either the 

i single t the dlucibility of the 


aetermimatior 


Final color procedure. .\ imately 25 g. of shelled wal 


els, weighed to the st 100 me vere placed in a 
900 ml. round bottom, socket-joint flask and covered with 125 ml. 
iqueous met \ ball joint condenser 
is attached and the mixture boiled for 30 n nutes after being 
brought to reflux ten perature 1 i boiling water bath. The flask 
vas removed, stopper led 15 minutes in a cold 
iter bat he supernatant lutior vas decanted into a 
200-ml. volumetric flas} tai g 1.0 ml. of a 50 mg. % solu- 
thor chlori 5 is methyl aleohol. The 
wid stabilization of the wal 
nut extracts he residual extracted nuts re washed threc 
times with a total ibout 75 1 1 cold 65 aqueous methyl 
eohol he washing I mbined ith the supernatant 
solution and made up to volur it room temperature (25° C.). 
\fter thorough mixing pr mately 15 ml i the methyl 
ilcohol extract was filters thr i singel layer ot fluted 
Whatman N 42 filter paper into a 19 x 150 mm. test tubs 
] filtrate was rt Itered thr second fluted filter paper 
nite a second standardized test tube. producing a sparklingly 
lear tan to brown solutior absorban it the walnut 
<tract was determined wit Coleman Model 14 Universal 
Spectrophotometer at 400 1 tandardized against the amber 
glass or ferric chlorid tions. By interpolation from. the 
t ird curve Figure 2 ber of walnut color units in 
| ext t was obtan 
The reproducibility cedure ist i single hot 
extraction of 25.0-g. samples Hed walnut kernels with 65% 
methyl alcohol for 30 minutes may be estimated from Table 5 


TABLE 5 
Reproducibility of walnut color determinations 


( Standard | ¢ X 100 
t Average 
1 
M 11 
Dark 5.3 
Ex) 
Che precision of the procedut is increased slightly by employ- 
ing 50-g. samples of wal probably because sample variations 
were minimized. However, thi lor yields, calculated as color 
units per 100 g., were about 1.5 lower than for 25-g. samples. 


The smaller, 25-g. sample was found to be satisfactory for 
routine applications 
he sensitivity of the method is reflected by the data in Table 


6 showing the color ratings found for test mixtures of fresh, 


TABLE 6 
Estimation of color in ad hoc test mixtures of light 
and dark walnut kernels 


Light kernels D kernels ( r, found 
t lida 

6.8 

46.4 

0.4 

66.4 

84.0 

45.4 
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naturally light-, and dark-colored walnut meats. It may be 
seen that the presence of a dark, half walnut kernel, weighing 
approximately 2.5 ¢. or 10° of the total sample, increases the 


over-all color value by about 10 color units. 


COLOR EVALUATIONS ON VARIOUS SAMPLES 
OF SHELLED WALNUTS 
Color evaluations were made on three commercial 
vrades of each of four varieties of shelled walnut halves 
and pieces. The results of these analyses are shown in 
lable 7. It may be seen that the different varieties of 


TABLE 7 


Color variations in samples of three commercial grades 
of four varieties of shelled walnuts ' 


Variety 
Eureka Placentia 


perfection 


(budded ) 


& Expressed as color units g. of shelled walnut halves and pieces 
commercial grades of shelled walnuts varied in ex- 
tractable color by as much as 100%. Even within a 
single variety (lureka) the same grade of commercial 
walnuts varied over a relatively wide range. 

It was shown in studies to be reported in a future 
publication that heating shelled walnuts for 120 hours 
at 60° C. will cause darkening about equal to that found 
during storage at 20° C. for 7 months. A uniform lot of 


light-colored shelled walnuts was adjusted to contain 
3.04, 3.85, and 5.86 moisture and heated for periods 
. in sealed, air-tight glass jars. 
Phe relationship between the development of darkening 
and the moisture content of the walnut kernels is illus- 
trated in Table & It may be seen that the color of the 


up to 192 hours at 60° ¢ 


TABLE 3 


Effect of moisture and accelerated storage on the 
color of shelled walnuts ' 


Moisture content, 
5.86 


or units color units 


* Light grade Placentia Perfection halves and pieces. Heated at 60° C 
xpressed as r units g. walnut kernels. The small differences 


lor of the starting materials wer lue to changes during the adjustment 


moisture content 


FEBRUARY, 1956 


shelled walnuts increased markedly with both increase 
in moisture content and time of heating. Absorption 
spectra of the extracts of the original and the darkened 
walnut kernels were identical in character between 400 
and 650 ni, indicating that the darkening of walnuts is 
caused by an increase in the amounts of the same con 
stituents that are present and measured in extracts of 
light-colored walnut kernels. The chemical nature of the 
tannins responsible for the color in walnut skins has not 
been elucidated. Preliminary chromatographic studies 
on the walnut extracts indicated the presence of a num 
ber of polyhydroxyphenols. 


SUMMARY 


\ procedure has been developed for the estimation of 
skin color in shelled walnuts. The procedure consists of 
extraction of walnut kernels for 30 minutes with 65% 
aqueous methyl alcohol at reflux temperature, filtration 
of the extract, and photometric estimation at 400 my of 
the absorbance of the clarified solution. An arbitrary, 
numerical color scale has been devised to express the 
color values of shelled walnuts. Liquid color standards 
have been prepared and calibrated in terms of walnut 
color units. Data have been presented to indicate the re 
producibility and sensitivity of the procedure. It has 
been shown that commercial grades of shelled walnuts 
vary markedly in color. The present procedure may be 
employed to estimate the rate of darkening of walnuts 
during storage. 
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‘ mmer ul 
Franquette | Payne |— 
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storage time 
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ntinued from page 30 preceding technical papers ) 
Secretary: Richard L. Hall, McCormick & Company, In 
faltimore 2, Ma 
Strasburger & Siegel, 1403 Eu 
Md 
Kuhi. MeCormick & Company 
Inc., Baltimore 2, Md. (Elected) Mr. Leroy V. Stras 
burger Siegel, 1403 Eutaw 
elected Member of the Executive Committe Leonard | 
1403 Eutaw Place, Balti 
Phe Group, assembled for its annual social and Ladies . 
Night, was addressed by Mr. Leroy V. Strasburger of ; 
Strasburger & Siegel, Consultants and Analysts to the 
ood Industry. [lis wide experience, both geographi 
cally and technologically, has made him a most valuable 4 
man in the Food Industry 
In conformity with these facts, he spoke on “The NIAGARA 
\dventures of an Itinerant Food Technologist.” Dur 
ing Mr. Strasburger’s experience he and his colleagues 8 “NO FROST” : 
have worked on problems related to commercial can be i° 
ning, freezing, the production of-dairy products, bever 
uvges, sea foods, bakery von ds, confections, cereal prod 25 Years Successful 1 
ucts and many food specialties While much of his work Experience 7 
was connected with routine quality control and analvsis, ‘ 7 
the most stimulating arose in the field of the solution a 


* Protect frozen food 


specific problems. Many solutions have come about 


quality 


by logical connectior vith somewhat similar former 


is whil solved only “ES 
causes, W e others were Iver atter resorting to 

various analyses, microscopy, bacteriological differen- i 


“pull-down” 


tiation, physical separation, or by actual duplication 


und trolled conditions 
wider col conmaity P 
* Never any defrosting 


shut down 


In the mid-1920's the prestige of a can manufacturer 


was saved when it was proved that peach discoloration 


was brought about by metallic tin combination with 


lighly developed anthocvanins These anthocvanins, Write for Niagara 7 
vater and alcohol soluble glucosides, are developed in Bulletin 105 : 
dry seasons and in peaches show up as deep red colored ; 
ireas are generally re sponsible for most of the 
blue, red and purple colors of nature. These areas da 
howed up purple when canned in any manufacturer's 4 
cans. When cut out, no discoloration developed. Thi i 
proof thus offered caused the accuser to retract publicly L 
and apologize + if 

In 1928 a former Baltimorean decided, due to the ' 
abundance of (ireen Turtles in the area, to can them i 


in the Windward Islands of the Bahamas. Ile sought 


Mr. Strasburger’s firm’s aid in this, and thev devel 


oped a highly acceptable product which retailed for one _ 

dollar per No. 1 ean. Of course the delicate flavor is 

partially improved by judicious addition of sherry wine 
In this same area at Nassau, Mr. Strasburger did a 

some trouble-shooting in the processing of tomato juice 

for tomato paste. .\fter observing the process, he found 

that a littke more effort on the part of the fireman in ie 

maintaining proper steam pressure would provide [, 

vigorous agitation in the kettle’s contents, thus pre a 

venting formation of an insulating blanket of sludge - 

which prevented rapid and uniform evaporation of water NIAGARA BLOWER COMPANY | 

and simultaneously caused a browning of the adhering Dept. F.T., 405 Lexington Ave. New York 17, N.Y. 

mass The near-perfect, individually-cared-for toma District Engineers in Principal Cities of U.S. and Canada 
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... in establishing correct processes? 


. in identifying and controlling 


spoilage bacteria? 


ANCO has concerned itself with the processing 
problems of canners for more than 50 years, and 
during that time it has been called upon to help solve 


just about every type of problem you can imagine. 


Canco has a name for the particular technical serv- 
ices illustrated here... Prompt Help in Food- Processing 
Problems. 

As Canco customers know, it is only one of many 
such services, all of which are made possible through 
the teamwork of canners and Canco’s many special- 
ists in all phases of the canning business. 


AMERICAN 


CAN COMPANY 


New York - Chicago - San Francisco 


. in working out or changing an operation 


or product formula? 


Among the other services which Canco customers 
find helpful are 

1. Advice on crop production problems 

2. Advice on recipes and consumer preferences 


3. Extensive delivery facilities to meet packing 
schedules 

4. Advice on label information and design 

Canco offers more and better service than any other can 


manufacturer 


# 
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greatest 


advance 


in meat seasoning 


Scientifically manufactured MAGNA 


SPICE CONCENTROLS have modernized 
the seasoning of meats by making avail- 
able the true flavor components of herbs 
and spices in the most concentrated form 
known to Science .. . yet easily processed 
in your own plant. All the flavor is re- 
leased immediately. Each batch of your 
product is uniformly and identically seas- 
oned. 


@ Out perform crude herbs and 
spices. 

@ Easy to measure — easy to mix. 

@ No spoilage. 

@ Cut seasoning costs up to 40%. 


Write for the new MM&R booklet — “The 
Greatest Advance in Meat Seasoning.” 
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MAGNUS, MABEE & REYNARD, INC. 


Since 1895 « One of the World's Greatest 
Suppliers of Essential Oils and Flavors 


16 DESBROSSES STREET, NEW YORK 13, N. Y., U.S.A, 
221 NORTH LoSALLE STREET, CHICAGO 1, ILL, U.S.A. 


REGIONAL SECTION NEWS 
(Continued trom page 35) 

toes, thereafter, were processed into a most) suitable 
product. 

\t times Mr. Strasburger’s advice has been spurned 
In one such case a corn canner was made bankruupt 
when he processed corn im his brine tank which cor 
tained a copper coil. Tle was warned to remove the 
copper coil, but did not do so. The result—ten thousand 
cases of dirty blue-gray orn, untit for market, worth 
thirty thousand dollars. .he extensive loss also indi 


cated complete lack of process quality control. Many 
changes in food are now known to be due directly t 
copper. Some are good but most are harmful 

ther difficulties the processor was fortunate in hay 
ing remedied included : 

Pitting of tin plate in canned cream style corn 
caused by failure to vent air properly 
(ilass particles in canned shrimp, caused by Stru 
vite, a magnesium ammonium phosphate compound 
occurring naturally. 

Loss of green color in canned peas, prevented by a 
short high (200° F. for eight minutes) process in the 
presence of alkali so as not to exceed a pil of 8.0, 
as measured on the glass electrode 

Quality grading of canned food, standardized by 
the Canners League of California, which specified 
drained weights, number of units per can and syrup 
densities for peaches, apricots and pears. (Qur Mary 
land tirm was one of the first licensed score card 
graders of canned foods. ) 

Softening of tomatoes during processing: prevented 
by cancellation of sodium ion effect with calcium 
chloride as specitied by Dr. Z. 1. Kertesz of thi 
Geneva Experiment Station. It was found that cal 
cium causes precipitation of insoluble gels when thes 
react with pectic acid 

excessive firming of peas, caused by excessivel 
hard «calcium) water 

Ixrroneous grading of oysters, caused by forced 
expulsion of liquor from) oysters, using a colandes 
Phe liqnor should be drained naturally and weighed 
not ty exceed 15% of the total weight 

Discolored oysters, caused by chromogenic veast 


due to unsanitary conditions or caused by alga 


oyster beds: black color caused by iron in beds, gre 
by copper, e.g., French Marsenes oysters. (Copper 
oysters is of nutritional importance in treatment 
anemia. ) 

Canned hearts of cabbage palm, effected by careful 


control of a thermal process 


Since most of Mr. Strasburger’s work has been with 
tomatoes, he then showed shdes of tomato molds and 
elaborated on them. These included the molds 4/te) 
naria, Fusartum Oospora, Mrcor, Colletotrichum, and 
even Penicillium. he last-named, although undesirable 
to the catsup maker, was picked up by the pharma 
ceutical houses and made to vield our first well-known 
antibiotic penicillin 

Mr. Strasburger then treated the Section to some 
expertly done and very beautiful slides on histori 
points of interest he “shot” during his itineraries 


(Continued on page 40) 
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Felton’s complete line of FELCoFIX powdered flavors offers you the best 
answer to the problem of permanently flavoring all kinds of dry, semi-dry or 
Fs powdered products . . . completely eliminating that old shelf-life bugaboo! 


These outstanding flavors are supplied as dry, perfectly 
/ homogeneous powders that remain fresh, true and delicious even when used in 
mixtures containing acids, sugars and other reactive ingredients. 


Their concentration and lasting power are equally amazing, 


i ul ‘ and result in economies that are important to your profits. 
a Wh- x It will pay you to try our FELCOFIX flavors without delay! 


for Samples of 


these amazing new 
ay 3 FLAVORS © ESSENTIAL OILS * AROMATICS 
&£ 
K i ON CHEMICAL COMPANY, INC. 
599 Johnson Ave., Brooklyn 37, N. Y. 
*FELCOFIX is a trade mark PLANTS: BROOKiYN, N. Y. © LOS ANGELES, CAL. * MONTREAL, QUE. * VERSAILLES (S & O) FRANCE 
of Felton Chemical Co., Inc. SALES OFFICES: ATLANTA * BOSTON * CHICAGO © CLEVELAND * PHILADELPHIA * ST. LOUIS * TORONTO 
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(Continued from page 38) 
NEW YORK SECTION 


Chelating Agents Have Wide Food Application, 
New York Section Told. |’ roperties and food applica- 
tions of chelating agents were discussed in two informa- 
tive talks at the November 16 meeting of the New York 
Section of the Institute of Food Technologists. Wide 
interest in this subject was evident from a near-record 
attendance exceeding 200 members and guests. 

Chelating or sequestering compounds have become 
important food additives by virtue of their ability to 
form soluble complexes with troublesome dissolved 
metals. Thus, they prevent metallic ions from entering 
into their usual reactions 

The action of inorganic agents was described by Mr. 
Cc. Gi, Schneider of Calgon, Inc., Pittsburgh, while that 
of organic types was covered by Mr. Hl. W. Zussman, 
Geigy Chemical Corp., New York City. 

Pointing out that polyphosphates are the only com 
mercially important inorganic agents, Mr. Schneider 
cited their effectiveness tving up calcium and 
magnesium ions in hard water. nother early applica 
tion Was in extracting pectin from apple pomace and 
citrus pulp. In this case, polyphosphates convert in 
soluble calcium pectinate to soluble sodium pectinate 
\bout 20 of sodium metaphosphate increases the 
pectin yield by 20°) or more, he said. 

Polyphosphates also tenderize the skins of pectinous 
vegetables during blanching. In process cheese and 
ice cream they act as a stabilizer. More recently, they 
have been used in the processing of various cured meats 
to improve cured color, color stability, and moisture 
retention 

Turning to organic chelating agents, as exemplified 
by ethylene diamine tetraacetic acid (EDTA), Mr 
Zussman detailed their use as solubilizers or precipita 
tion inhibitors. Important in these applications is the 
fact that organic chelating materials can be made oil 
soluble. 

\lso cited were other functions such as tie claritica 
tion of wine, controlling of wildness in beer, and the 
prevention of discoloration in pre-peeled potatoes. 

(on the matter of toxicity, there is ample evidence 
that EDTA may be safely used at levels below 100 
p.p.m., the speaker said. However, there is some ques 
tion of tolerance when they are introduced into a diet 
marginal in minerals 

The subject of chelating agents is one of a series of 
talks constituting the Section’s theme for this vear 
Functional Uses of Food dditives—introduced at the 
October 19 meeting with a timely review by Dr. Ber 
nard Oser, Food Research Laboratories, Long Island 
City, N. Y. 

Subsequent talks will deal with: 

1. Preserving Food by Irradiation. 

2. sweetening .\gents. 

3. Use of Nutritive Kood Additives. 
4. Antioxidants, Synergists, and Oxygen \cceptors, 


Colors in Processed Foods. 
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PHILADELPHIA SECTION 


Phe Annual Ladies’ Night Dinner meeting was well 
attended at the Drexel Institute on December 13, 1955 

All those attending were presented with gilts ol 
candy, perfume (for men and women) and various 
items of foods donated by the Section member com 
panies. Dr. FE. F. Kohman, Food Consultant, briefly 
related his experiences as a consultant for a_ large 
Italian food manufacturer 

Mrs. Corinne Robinson, Professor of 
nomics, Drexel Institute of Technology, presented a 
paper on the topic : “Food Facts and lallactes.” 
topic and facts presented were especially appropriate 
and well appreciated by the numerous lady guests. Sli 
stressed the importance of educating the consumer t 
buy and eat intelligently; to partially overcome the 
increasing trend in foolish fads and fallacies that exist 
in this country. Mrs. Robinson stated that such fads 
were costing the consumer about S500,000,000 a year 
and all going into the pockets of “quacks.” [hes 
“quacks,” she pointed out, were at times so successful 
because they appeal usually to one’s emotions; they 
relate half truths and invariably exaggerate the know: 
facts. In addition, they are usually super salesmen and 
in most cases have something to sell for which they 
realize great profits. To protect the public from thes 
quacks she emphasized the need of publicizing authori 


tative information, more honest advertising and the 


scientists’ responsibility to make the facts known to 


the people 
PERSONNEL 


Dr. H. Hurwicz, formerly with the Trane Con 
pany, La Crosse, Wisconsin, has been appointed Senior 
Scientist with the Advanced Development Division «1 
\VCQ), Stratford, Connecticut. This division is. ce 
voted exclusively to research and experimental actiy 
ties In numerous fields of science. Dr. Llurwiez will b 
doing fundamental research in the fields of heat trans 
fer and thermodynamics, both analytical and exper 
mental 


Iu Memoriam 


Words cannot express our sorrow in informing you 
of the death of Joseph W. Elolmauist, a member of the 
Chicago Section and a Charter Member of the Institute 
of Food Technologists. “Quist” passed away on Decem 
ber 17th, following a prolonged illness. Tle was 50 
vears old. 

Bill Holmquist was a well-known figure in the food 
canning industry, having been associated with it) for 
the past 25 years. amiable disposition and affable 
manner will be sorely missed. News of his death brings 
sadness to a host of personal friends in LET and in the 
canning industry. 

Services were held December 20th at the Kampp 
funeral Hlome, Wheaton, 
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for fruit and vegetable growers . 
4 
/ ? \ y Recent greenhouse studies by scientists at Merck & Co. Inc., show 
i that addition of Glycerine to streptomycin sprays increases the effect 
rs of the antibiotic against bacterial blight of beans, a disease which | 
j / costs farmers millions of dollars each year. 
' Researchers believe the increased effectiveness of the combined 
' spray comes from Glycerine’s ability to retain moisture on leaves, and 
in so doing, to improve absorption of streptomycin by the plant. 
Indications are that the Glycerine-streptomycin combination will 
also help control other disease-causing organisms which infect leaves, i 
Howers and stems of various fruits and vegetables. t | 
. This is only one of Glycerine’s many applications in agriculture and | 
industry. The unique balance of properties that has won such wide Ie] 
acceptance for Glycerine in the past continues to open new doors to by 
chemical progress. In paints, foods, pharmaceuticals, packaging 
... for tomorrow’s surge of new specialties . . . in formulations and 
i} reactions yet unknown, nothing takes the place of Glycerine. 


20-page booklet 8-page booklet on 16-page booklet on 
me CHECK AND SEND FOR TECHNICAL DATA ll on Glycerine for —_ Federal Specifica- Glycerine properties re 
product conditioning tions for Glycerine”’ and applications (a 
For your free copy 2f any or all of these booklets write: GLYCERINE PRODUCERS’ ASSOCIATION + 292 Madison Ave., New York !7,N.Y. | | 
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Haw SPELLER. Compiled by Gess 
ner G. Hawley and Alice W. Hawley. Reinhold Pul 
lishing Corp. New York, N.Y. 

Hawley’s Technical Speller is designed as a desk 
book for the technical man or woman who as editor, 
prootreader, author, or teacher needs to know. the 
spelling of troublesome words. Terms from chemistry, 
cngineering, metallurgy, electronics, medicine and phy 
are represented in the list of over S000) words 
selected 

the compilers have evidently maintained check 
list of the culprit words in the vocabulary of modern 
science and in addition have noted down many commen 
words that are trouble-makers. For example, it ts 
pointed out that if you are referring to mathematical 
reference points, the spelling is “indices” but if you 
mean the lists of subject matter topics or authors used 
in books or periodicals the spelling is “indexes.” It 1s 
little distinctions like this that can escape one for years 

Major emphasis in this convenient little book ts on 
scientific words, and between “abaca” and “zymurgy” 
the editors have not only given the correct spellings oi! 
thousands of difficult words but have also furnished 


their svllabic divisions, brief distinctions between th 


meanings of words closely simular in spelling (“homoge 
nous” and “homogeneous,” for instance), and answers 
to those irritating little problems “Should this be spelled 
as one word or two? Is this word hyphenated ? Should 
| capitalize 7" 

\s the compilers point out, no book of this type car 
meet all needs. The attempt to achieve such a goal must 
be reserved for the unabridged dictionary. But within 
the contines of a handy desk book such as this onc thers 
are perhaps a few further services that might in a 
future edition be rendered the technical worker ; namely 
accent marks to indicate the pronunciation of some ol 
the scientific jawbreakers included, an increase the 
number of bacteriological and microbiological terms 
represented, and possibly a section on the abbreviations 


commonly used in the natural sciences 


MARTIN S. PETERSON 


Chicago, Ilinois 


Here UND ALKOHOL SOWIE ANDERE GARUNGSPRO 
puKTE.” Hlermann Kretzschmar. Springer-Verlag 
Berlin, Gottingen, Heidelberg, 1955. 648 pp., 176 
illustrations 

In Gsermany for at least 25 years no comprehensive 
work has appeared summarizing the information con 
tained in the vast number of technical publications deal 
ing with yeast and alcohol production. This fact 1» 
pointed out by the author in his prefatory comment, and 
it was with the idea of filling this gap that he prepared 


\s the title will indicate, the book is in German 
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(Continued from page 42) 


the present book. Although most emphasis is given to 
yeast and alcohol, the author has also included various 
other mucrolnological processes, such as the citric acid-, 
acetic acid-, lactic acid fermentation, the production ot 
antibiotics, drugs, food yeast, vitamins and enzymes 
Wine, beer and cheese fermentations were excluded, the 
author explains, since they did not constitute part of 
the subject matter under consideration. 

Scope and contents. The 24 chapters are clearly sub 
divided and deal with the following topics: History of 
yeast production, raw materials (substrates), theories 
of fermentation (a rather weak chapter), the produc 
tion of veast and alcohol, sulfite waste liquor fermenta 
tion, saccharification of wood, special bacterial and mold 
fermentations (organic acids, alcohols, antibiotics, vita 
mins, enzymes, dextran, fat, ete.). Other chapters deal 
with special procedures to improve the quality of bakers 
veast, manufacture of active dried bakers veast, food 
amd feed veast, and other special preparations. The last 
part of the book covers distillation procedures, uses of 
alcohol, vields of veast and aleohol, control instruments, 
analytical procedures, importance of water supply, and 
waste disposal. Forty-one general references, mostly to 
other books, are listed at the end of the volume. There 
are numerous diagrammatic sketches of equipment, flow 
diagrams, and a number of photographs (176 illustra 
tions). In the reviewer's opinion, the greatest value and 
strength of the book lie in the considerable practical 
experience that the author draws upon in most of the 
fermentations covered 
In spite of its many valuable attributes, 
The field, to 


Limitations 
the book has a number of weaknesses. 
gether with the related areas which the author has tried 
to cover, is so extensive that it is difficult to imagine 
how a single person could ever hope to cover all this 
material thoroughly and adequately. Editors of similar 
handbooks have been aware of this problem and have, 
as a rule, relied on the participation of a number of 
experts to encompass the task. As one result of the 
single authorship, perhaps, the literature has been re 
viewed rather superticially. Few up-to-date references 
to original articles are included and many names are 
quoted which do not appear in the short bibliographies 
which conclude the chapters. To the reviewer, a part of 
the value of such a handbook would be its bibliographic 
resoure ‘s—-the availability of important citations to ort 
ginal recent literature. Such # feature is virtually lack 
ing. Similarly, few references are given in the chapter 
dealing with analytical procedures, although at the end 
of the book the Official Federal Methods are listed for 
the analysis of brandy and spirits. Since many persons 
are quoted without being listed in the references, it 
would appear that the author has based a good deal 
of his material on personal communications with 


colleagues 


\nother point which bothered the reviewer somewhat 
was the inclusion in certain chapters of a good deal of 
old information of only doubtful historical significance 
IHustrative of this is the section on vitamins and that 
on the theory of alcoholic fermentation. 

Audience. In spite of certain weaknesses, the hand 
hook, “Yeast and Aleohol” should be useful to persons 
wishing to orient themselves in one or more aspects oi 
the field of industrial microbiology, particularly with 
respect to tlie technology of veast and alcohol produc 
tion—which are the topics covered most extensively 
rhis applies to students, technologists, engineers, labora 
torv technicians, and research scientists in allied fields 
table 


of contents is extensively subdivided and an adequate 


Format. The make-up of the book is good 
subject index can be found in the back. Probably be 
cause few references are quoted, an author index is 
lacking HerMAN J. Part 
Davis, California 


INSTRUMENTS FOR MEASUREMENT AND CONTRO! 
Werner G5. Holzbock 
tion, New York, N. Y., 371 pages. 

\s stated by the author, the objective of this book is 


Reimhold Publishing Corpora 


three-fold: to acquaint the reader with the types of 
instruments available for the measurement and control 
of process variables; to be a reference book for those 
who are searching for an instrument that olls their 
specttiic needs; to give the man who develops new 
instruments an opportunity to compare some of the 
approaches used by his colleagues in the solution oi 
problems common to the instrument industry. In carry 
ing out this objective, the author has described the 
operational characteristics, as well as in many instances, 
the structural details of typical instruments. The fifteen 
chapters of this book are devoted to: temperature ; hu 


How; liquid level; 


nidity and moisture; pressure ; 


density; viscosity; speed; analysis; automatic con 
troller action; electric controllers ; self-operated, pneu 
matic, and hydraulic controllers; time function con 
trollers, final control elements ; and, trends. 

Fach chapter is replete with schematic diagrams 
showing construction and methods of operation of the 
imtstruments under discussion. These diagrammatic 
presentations provide a useful supplement to discussion 


\s sug 


gested by the various chapter headings, every section o! 


and types of application as covered in the text 


this book contains discussions of instrumentation which 
have application in the broad fields of food technology 
and food process engineering. Although many of the 
instruments described and their applications will un 
doubtedly be familiar to most food technologists, this 
hook provides a valuable source of reference covering 
the broad field of instrumentation. It should serve to 
provide ideas for the development of automatic control 
systems in the food processing plant. 
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This isn’t the gigantic mill that it 
appears to be. Instead, it’s a junior 
edition of a full-sized electrolytic 
tinning line. It measures a mere 100- 
feet long as compared to the 340-foot 
length of its big brothers in actual 
production. 

Despite its comparatively small 
size, the job assigned to this minia- 
ture mill is a big one. Located in the 
new United States Steel Applied 
Research Laboratories, Monroeville, 
Pa., this pilot line transforms roll 
upon roll of 6-inch steel strip into 
shining tinplate at the rate of 800 
feet per minute. 

The tinplate produced on this pilot 


line is used for research studies in 
United States Steel’s continuing re 
search campaign to improve the pro- 
tective qualities of tinplate and to 
make even better cans for foods and 
the variety of products packaged in 
cans. These objectives are so impor- 
tant that more than ten thousand 
tests are made on tinplate each week 
in the Applied Research Laboratory. 

By working in close cooperation 
with the tin container and food pack- 


ing industries, United States Steel 
Research Engineers have been able 
to contribute substantially to the 
production of finer, more protective 
tinplate products, which, in turn add 
to the ever-expanding variety of 
canned goods to be found in the 
marketplaces of the world. It illus- 
trates how United States Steel is 
constantly working to give America 
finer and more efficient products 
made of steel. 


USS TINPLATE 


UNITED STATES STEEL CORPORATION 
525 William Penn Place, 


Pittsburgh 30, Pa. 
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The finest spice oils can be recognized by the Pyramid 
Brand . . . the peak of quality at economy prices. 

P&S experts, located in buying markets throughout the 
world, accept only the finest grades at the proper buying 
seasons. 

Upon arrival here, they are reexamined and carefully 
analyzed by P&S technicians who properly evaluate them 
for meeting the needs of our discriminating American 
market. 

Ask for the best ... ask for “Pyramid” in these 
and many other oils: 


CLOVE 

CORIANDER 
CARAWAY DILL 
CARDAMON GINGER 
CINNAMON BARK MARIORAM 


a 


667 WASHINGTON ST.. NEW YOR 
Offices: Chicago, I.; Cinn., Ohio; Los Angeles, Calif 
Plants: Teterboro & Guttenberg, WN. J.; Culver City, Colif.; New Y 
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lor the laboratory and research man, the chapter on 
inalysis may be of particular interest inasmuch as con 
tinuous analytical instruments as used in production 
processes are considered. Although some of the discus 
sions are somewhat brief, the subjects covered include 
heat of combustion; thermal conductivity ; electrical 
conductivity ; change of volume; weight; heat of re 
action; color of reaction; electrochemical reaction 

lagnetism ; infrared analysis; ultraviolet analysis ; mass 
spectrometry ; refraction; pll; conductivity ; dielectric 
constant ; and, turbidity. 

/nustruments for Measurement and Control is a usetul 
source of reference for the food technologist and = pro 
duction engineer. [t also provides a better understand 
ing of the development of instrumentation and of the 
tasks to which instruments can be put for management 
and nontechnical personnel 

B. 
\mherst, Mass 
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FUTURE MEETINGS FOR FOOD 
TECHNOLOGISTS 
1956 
February 6-17 Ice Cream Short Course, North Carolina State 


College, Raleigh, North Carolina 


February 21-24. Dairy Laboratory Short Course, School ot 
Agriculture, North Carolina State College 


Raleigh, North Carolina 


March 13-14 Fourth Annual Dairy Engineering Contere: 
Kellogg Center, Michigan State University 


East Lansing, Michigan 


March 15-16 First International Symposium on Physics 
the Food Industry Plaza Hotel, Sal Ant 
Texas 

March 16-17 Fourth Annual Food Technology Short Course 
for 1956, Campus of the University of Mis- 
souri, Memorial Student Union, Columbia, 
Missouri 

\pril 8-13 One hundred and twenty-ninth National Meet 
ing of the American Chemical Society, Dallas, 
Texas 

\pril 11-13 \nnual Meeting of the Research and Deve lop 
ment Associates, Food and Container Insti 
tute Inc., Hotel Statler, Boston, Mass 
Porty-seventh Annual Spring Meeting of 
American Chemists’ Society, Houstor 
Texas 

May 30-June 2 Sixth Annual Convention of the Australian 
Sections of IFT, Ritz, Leura, N.S.W., 
Australia 

June 10-14 Sixteenth Annual Meeting of the Institute of 
Food Technologists, Hotel Jefferson, St. Louis, 
Missouri 

June 18-22 International Congress on Food Distribution, 


Rome, Italy 
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DIATOMITE— Celite’s unique particles pro- 
vide highest clarity at fastest flow rates. 


Johns-Manville announces a new line of Filter Aids 


For... Exceptional Clarity, Cake Stability, 
Labor and Maintenance Savings 


Combining the excellent adsorption properties of 
selected and processed asbestos fibres with the high 
flow rates of Celite* diatomite, Johns-Manville 
offers this PRE-MIXED filter aid to those requiring 
superior filtration of liquids. 

Johns-Manville, the world’s largest producer of 
both Asbestos AND Diatomite, selects materials 


ASBESTOS — Fibrous asbestos particles pro- 


vide greater cake stability and adsorption. 


A-FLO 


A 

| 


from each of its mines and carefully blends them 
into a number of grades. In addition, strict uni- 
formity is maintained for each grade so that you 
may choose the exact mixture you require, relying 
on this uniformity for all future orders. 

Fibra-Flo is now available in carload quantities. 
Use the coupon below to get further information. 


FIBRA-FLO offers the following advantages to your filtration process: 


1. Improved clarity more quickly obtained.—Increased production. 

2. Filter cake more easily parted from screen.—Labor savings. 

3. Better protected septums, less plugging.—Labor and maintenance savings. 
4. Screen imperfections can be coated.—Longer service. 

5. Asbestos can adsorb undesirable dissolved solids. 


Johns-Manville 


FIBRA-FLO 


askestos-diatomite filter aids 


A product of the Celite Division 


*Celite is Johns-Manville’s regi d trademark for its diatomaceous silica products. 


Johns-Manville, Box 60, New York 16, N. Y. 
(In Canada: Port Credit (Toronto) Ontario.) 
Please send further information on Fibra-Flo 


Please have Celite technical man call for appointment 


I am interested in the filtering of 


with the following equipment 


Name__ Title__ 


Address__ 


Company 


City Zone 


FIBRA-FLO—In Fibra-Flo you get the advan- 
tages of both asbestos and diatomite. 


it 
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. «+ in the public interest 


The Navy's 1955-59 Antarctic research expedition 
under the leadership of Rear Adm. Richard E. Byrd 
expedition officer in charge) and Rear Adm. George 
Dufek (task force commander) left the East Coast 
in November with provisions adequate to feed shore- 
based parties for two years. New developments in 
concentrated foods, powdered foods, and dehydrated 
foods, as well as thick, fresh-frozen sirloin steaks are 
expected to contribute to the expedition 
Dried fruit, included in the special Trail Rations, 
will be protected by a special package using pouch 
paper coated with polyethylene and = laminated to 
aluminum foil. Each pouch is printed with contents 
and preparation directions by Vanant Products, 
Tomah, Wis.. and the dried fruit is packaged by 
Wexler Corp., Minneapolis. The pouch paper is made 
by Riegel Paper Corp., 260 Madison Ave... New York 
16, N.Y 

Food technologists and canning experts are on the 
threshold of unlocking secrets that will provide house- 
wives with food aerosols for spreads, salad dressings, 
condiments, and sauces that ean be stocked on kitchen 
shelves without refrigeration, according to Mr. W. 
Earl Graham, research manager of the can division 
of Crown Cork & Seal Co., Baltimore. The easier-to- 
dispense and. easier-to-store products will stimulate 
consumption of what have been perishable, refriger- 
ated items up to now, he pointed out. Recent devel- 
opments in aseptic canning, in combination with pres- 
sure packaging advances, offer the keys to develop- 
ment of the non-refrigerated aerosols for semi-solid 
foods, according to the researcher. Scientists are 
marshalling their forces to solve the problems of get 
ting semi-solid products into the proper texture and 
consistence for dispensing, and of effecting compati- 
bility between food and propellents, he added. 


A fund of more than $900,000 for grants to over 
100 selected universities and colleges in its annual 
program of aid to education was announced by the 
Du Pont Company, Wilmington, Del. This support, 
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for the next academic vear, is an increase over the 
$800,000 in gifts made for this year. All of the in 
crease and nearly half of the entire new program are 
for improvement of teaching in colleges and universi 
ties and in high schools. The grants will support 
science and mathematics, as well as other subjects 
The change in emphasis in the company’s effort re 
flects the changing needs of the schools. At the same 
time, grants for fellowships in science, which once 
made up the entire program, and for fundamental re 
search are being continued. 


or 


Food and grocery consumption in 1955 set a new 
high record, and even further increases are in’ pros 
pect for 1956, according to Mr. Paul S. Willis, presi 
dent, Grocery Manufacturers of America, 205 E. 
42nd St.. New York 17, N. Y. ** Total consumer food 
expenditures in 1955 have apparently established a 
new all-time record of about $68 billion, compared 
with $641. billion in 1954 and $16 billion in 1939,°° 
he said, ‘‘and with population continuing to grow, 
and with consumer income on the increase, food 
spending can readily top $71 billion in 1956.) Mr 
Willis foresaw distinct possibility of a $100. billion 
annual food expenditure by 1965—provided grocery 
manufacturers and distributors would work even 
‘harder and smarter’’ to meet the increasingly effec 
tive competition of other industries which are bidding 
so vigorously for a larger share of the consumer's dol 
lar. He noted that grocery manufacturers are spend 
ing about $100 million a year on products and market 
research to bring the homemaker new and better gro 
ceries. ** About one-third of today’s grocery depart 
ment sales are on items that did not exist ten years 
ago, or were there only in token quantities,” he 
pointed out. Leading the sales parade are new gro 
cery products with built-in kitchen services.” 


= 


According to the Stockpile Report to the Congress, 
January-June, 1955, by Director Arthur S. Flem 
ming, Office of Defense Mobilization (issued in Octo 
ber), by the end of fiscal year 1956 the tin stockpile 
‘“*will contain or have available sufficient metal to 
meet the long-term objective—enough to meet any 
foreseeable emergency. 


= 


The Supplemental Unemployment Benefit Plan de- 
veloped by American Can Company is not a **guar- 
anteed annual wage’’ plan but one which provides 
an incentive to management to stabilize employment, 
according to Mr. R. W. Edison, Canco labor relations 
expert. He stated that ‘employment stabilization”’ 
Was a primary objective of the controversial SUB 
plan. About 25,000 Canco hourly rated employees 
now are covered by its provisions. He said the plan 
is not inconsistent with existing state unemployment 
benefit laws. ‘‘It is no more incompatible with the 
provisions of these statutes than private pension 
plans are incompatible with Federal Social Secu 
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Food Industry 
Topics: 

by Norb Leinen 


They all taste 


better you make 
‘em with 


Morton ‘999’ Salt insures uniform flavor and quality 
in processed foods for two reasons: 


1. Morton ‘999’ is guaranteed always to contain more 
than 99.9°; pure sodium chloride. The remaining 0.1°7 
(or less) is a neutral inert sodium salt—and never bitter 


calcium or magnesium compounds. 


2. Morton ‘999’ Salt is produced by vacuum pan evap- 
oration to assure you a salt that is clean, free-flowing... 
evenly soluble. It hasa more constant weight per volume 
ratio which insures more accurate salt measurement. 


For more information about Morton ‘999° Salt—and about Morton service and technical help—write this week to: 


MORTON SALT COMPANY 


Industrial Division, Department TL-2 
120 South La Salle Street, Chicago 3, Illinois 
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rity,’ he explained, adding that SUB merely pre 
vides employes with additional security over and 
above that provided by the state programs. Mr. Edi 
son pointed out that the Caneo SUB plan was worked 
out on the basis of Canco requirements alone, and 
would not necessarily be suitable for adoption by any 
other company. He said industries must painstak 
ingly survey their individual requirements and_re- 
sponsibilities in determining whether or not such a 
plan, or an adaptation of it, would be feasible. 
= 
Top corporate executives in 1954 failed to get sal- 
ary raises proportionate to those they gave their 
hourly workers. This is indicated by results of the 
sixth annual survey of top management compensa- 
tion recently distributed to subscribers by the Exeeu- 
tive Compensation Service of the American Manage- 
ment Assn... 1515 Broadway, New York 36, N.Y. 
Compensation paid to more than 25,000 high-ranking 
executives of more than 3,000 American and Cana- 
dian companies during the 1954-55 fiscal year in- 
creased by only 1.8, , on the average. This percentage 
refers to total compensation, which ineludes salaries, 
bonuses, and company contributions to retirement 
funds. For a comparable period, hourly rates paid to 
workers in manufacturing industries increased by 
56, aecording to Bureau of Labor Statistics figures 
The latter percentage includes only wages, not fringe 
benefits. Results of the new survey, like those of the 
five previous studies, indicate that the fortunes of 
executive personnel are more directly tied to eco 
nomie trends than are those of any other segment of 
the population 
Yale University has announced purchase of a 
1,000,000 volt Van de Graaff particle accelerator to 
be used in fundamental radiobiological research stud- 
ies at the school. The unit, manufactured by High 
Voltage Engineering Corp.. Cambridge, Mass., sole 
manufacturer of Van de Graaff accelerators, will be 
an important part of a program now being conducted 
under one of the university’s research grants. Ae 
cording to Dr. Franklin Hutchinson of Yale's newly 
established Biophysics Department, the accelerator 
will be the basis of a study in use of ionizing radia- 
tion to determine structure and function of cell 
components 
= 
With vague terminology preventing a common un 
derstanding among packers and buyers on how to 
rate the qualities of kraut, a new, more objective 
method for grading was needed to improve the qual 
ity and the marketing of the product. A kraut pack 
ers research committee under the supervision of Dr 
Carl S. Pederson of the New York State Agricultural 


Experiment Station began work six years ago to de 
As a result of this liaison be 
tween industry and Government, the five chief grad- 
ing faetors used will inelude testing for flaver, eolor, 


velop a new method 
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eut, character, and defects. It is the industry's hop 

that the new standards will result in’ broader quality 

breakdowns for kraut sometime ino 1956 


= 


Fifty years of progress by the food, drug, chemica! 
and cosmetics industries of the U.S. will be observed 
throughout 1956, with Dudley-Anderson-Yutzy, 55] 
Fifth Ave., New York City, serving as public rela 
tions counsel for the over-all commemorative program 
national in scope. The year’s series of meetings, ac 
tivities, exhibits, and similar projects will be under 
taken jointly and individually by consumer groups, 
federal and state government officials, trade associa 
tions, and firms within the several industries covered 
by food and drug legislation. The first federal food 
and drug law was enacted in 1906. Background data. 
project suggestions, and consultation will be provided 
to assist all interested organizations, individuals, 
and firms in carrying forward the commemorative 
program 

A civil service examination has been announced for 
Dietetic Intern for filling internships paying $2,000 
a year in VA hospitals in Los Angeles, Bronx, N. Y.. 
Hines, [1l., Memphis, Tenn., and Houston, Texas. To 
qualify for these internships, applicants must hav 
received a bachelor’s degree from an accredited col 
lege or university and have completed courses of 
study in appropriate fields. No written test is’ re 
quired. Interns will be given a 12-month training 
course, after which they will be eligible for promotior 
to a Dietitian position with the VA, paying from 
$3,670 to $4,525 a year. Applications will be accepted 
through March 1, 1956, for the classes of interns be 
ginning on July 1 or September 15, 1956. Applica 
tions must be filed with the Board of Civil Service 
Examiners, Veterans Administration, Washington 25, 
©. 


. . + things new under the sun 


A new, continuous infrared dispersive-type ana- 
lyzer designed to continuously monitor and control 
liquid and gaseous process streams and an improved, 
high-resolution, continuous-flow paper electrophoresis 
apparatus are announced by Beckman Instruments 
Inc. The Model 176 Dispersive Infrared Analyzer 
combining the features of a precise, highly sensitive 
laboratory spectrophotometer with the heavy duty 
dependability of a commercial instrument, is espe 
cially suited for pilot plant operation due to versa 
tility and easy adaptability in determining material 
balances and over-all vields. Another important ap 
plication is in controlling the product purity from a 
fractional distillation column where its use enables 
vreater throughput and more uniform produet qua! 
ity. Performance includes photometrie accuracy to 
within 1% transmission, while drift is less than 1% a 
day. Write the firm's Beekman Division, Fullerton. 
Calif. 

New methods of electrolyte feed and wide-rang 
controls permit the new Spinco Continuous-Flow Pa 
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per Electrophoresis apparatus to give maximum solution or steam hose. Operator fatigue is reduced : 
throughput under any required degree of resolution further by designing the Gun so the thrust of the - 
Design efficiency also has been raised se that resolu steam is taken up between the handles. The Gun 
Hons formerly requiring as much as 1,500 volt opera needs only steam and solution hose, cleaning solution 
tion are made at one-third this value. Applicable to made up in a 50-gallon drum or other container, and 
separation of all kinds of charged substances such as 1) pounds of steam. It weighs only 6%, pounds in its 
proteins, polypeptides, and amino acids, the unit also 4$1,-foot length, and slightly more in the 5-foot size 
handles such organic substances as dyes and interme sss 
diates. In special cases, non-polar substanees such as 
Ss Instantaneous drying of sample quantities of vari- 
carbohydrates can be separated. The apparatus also 
ous solid and liquid materials in the laboratory is 
is particularly useful for following organic reactions, : age = 
made easy with the new ERDCO dielectric oven. The 
and for immunochemical work. Write Spinco Divi pe 
standard model has an accurately rated output of 
sion, Beckman Tnstruments. Ine. 704 O'Neill Ave., 
3 DaaPreN kw and is available with rated outputs up te 20 kw 
Belmont, Calif are 8” by 8” by 8” 
Over-all dimensions are 25” by 34” by 63”. Manufac 
» Os for % 5 . . 
he akit Hurriclean Gun——designed for steam tured by Erdceo Engineering Corp., Addison, HI 
cleaning efficiency, cool handling, and easy operation 
has been introdueed by Oakite Products, Ine. 19 
Rector St... New York 6. N.Y. Revolutionary feature A new conveyor belt for the food industry—calle«| 
of this new solution-lifting steam @un is the ingenious PERMAGLOSS—is fabricated with a wondet plastic 
way in which the cleaning solution is used to protect which has all the characteristics necessary for a per 
the operator from the heat of the steam. Where other feet food handling belt, according to the manufac 
devices have had separate tubes for solution and turer, The Mohawk Supply Co.. Rm. 1267, Commer 
steam, the Hurriclean Gun uses a tube within a tube celal Trust Bldg.. Market St. at 15th, Philadelphia, 
r steam passing through the insulated interior tube, Pa. Major features of the belt are: extremely smooth 
solution through the exterior. Another feature is the surface; high tensile strength; no stretch or contrac 
sealed rotary joint which makes it possible to rotate tion due to heat, moisture, or other cause; high tear 
the nozzle without twisting or wrestling with heavy strength and resistance to abrasion: resistance to heat 


ACCESSORY NUTRIENT FACTORS 
For the luxuriant growth of all lactic acid hacteria 
yeasts and molds assured by the use of 
EXCHANGE BRAND ORANGE SERUM AGAR #77 
Dehydrated) a Complete Culture Mediam 


Orange juice serum solids 12.6¢° 
FORMULA Agar (dry basis 15g 
Ingredients— Peptone. . . . . . 10g 
when rehydrated on Yeast hydrolysate 3g 
basis of 45 grams Reducing sugars, total . 8g 
per liter of medium. Sn i 6g a 
Cysteine hydro¢ hloride 0.001g 
Buffered with 0.2 to 0.6g KzHPO;, to provide pH 5.5 + 0.05 if 
after sterilization 
* Equivalent to 100 ml 12° Brix orange juice serum 7 


STANDARDIZED for uniformity and stability. 


} 
POTENTIAL APPLICATION—Orange Serum Agar as an all-purpose | 
medium has a wide application to the bacteriologist and 
microbiologist in the milk, fruit pickling, food, bottling and | 
fermentation industries. | 


Available in 1 lb. bottles through your laboratory supply house. 


Sunkist Growers 
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and cold within a range of 140° F. to +~300° F 

complete resistance to moisture, oils, grease, solvents, 
all acids except Nitric, and all alkalis except Ammo 
nium Hydroxide. A specially designed joint makes 
this vulnerable part of the belt as strong as the mate 
rial itself. PERMAGLOSS may be furnished in any 


length, and in any width to 367 


A new rotary film evaporator tneorporating many 

new features is available from Labline, Ine., 3070-82 

W. Grand Ave... 22. 

Ill Suitable for use with 

of 1000 ce. and larger, 

FILASH-VAC is ideal for sep 

arating heat and air sensitive 

solutions, as well as separating 

concentrated solutions of high 

boiling point solvents such as 

water and Butanol. Biological 

extracts and solvents such as 

water and dimethylformamide 

can easily be processed. 

consists of stainless steel sleeve 

with “O° ring pulley, 24 40 

taper, vacuum tube, oilless 

bearing, and fully enclosed in 

duetion motor with belt drive. Assembled in a 

packaged tint All parts are stainless steel 
Write for Bulletin No. 5100 


An innovation in ‘‘bacteria-free’’ air conditioning 
for laboratories has bee developed! at the Vhiversits 
of California Bacteriological Research Center, Ber 
keley. The system claims 996 bacteria free air when 
used with an air diffuser manufactured by the Pyle 
National Co.. Multi-Vent Division, 1334 N. Kostner. 
Chicago, HL. Basis of the system's success is the low 
velocity air diffuser which allows more time for ger 
micidal lamp rays to have an effect on air-borne bae 
teria as air moves into the lab from the diffuser. In 
addition to furnishing sterile air to the labs, the 
Multi-Vent air diffusers provide draftless air condi 
tioning and even temperature control. Working in 
cooperation with the Pyle National Company were 
General Electric and Westinghouse, who manufae- 
ture the germicidal lamps, and who determined the 
Wattage necessary with the low velocity air diffuser 

vo 

New CHIP-FREEZE automatic ice flaking ma 
chines introduced by the Cold Corporation of Amer 
iea, 1371-89 N. North Branch St., Chieago 22, Tb. a 
division of Shelley Industries, are available in’ such 
decorator colors as shocking pink, baby blue, orchid, 
canary vellow, mint green, and white. Sanitary fea 


ture is the production of new ice at top of unit, elimi- 
nating the possibility for accumulation or decay of 
lee chips are delivered at waist level. The 
new CHIP-FREEZE delivers 560) pounds of ice 


old ice 
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daily, and produces ice flakes for as little as Ze per 
bushel 
Where greater) outputs in 
straining operations are re- 
quired than within the range 
of 1,000 to 15,000 gallons per 
hour, without installation of a 
multiplicity of units, a new 
and much improved version of 
their famous Separator is of 
fered by Russell Construe 
tions, Ltd., Russell House, & 
Adam St... London, 2, 
Streamline Model Separator has about double the ca 
pacity of output compared with the standard model, 


England The new 


yet has almost the same over-all dimensions (9°7” 
long by 27914” wide by 3’ 81." in height). The unit is 
now mounted in a heavy box section frame whieh has 
the effect of preventing escape of the evrators effects 
to the static part of the machine, eliminating the 
necessity for any special foundation work when in 
stalling the unit. 

The English firm also announces availability of a 
paper, “*Food Hygiene in Sieving and Straining, 
by its managing director, Mr. Justin Hurst 


A new single-use container for liquids or semi-solids is available 
through the Unette Corp., 240 Madison Ave., New York City. The 
Unette dispenser, at left, made of thin-wall extruded Saran, is a 
slender, transparent, pliable tube temporarily sealed at the dispensing 
end with a specially prepared compound. The seal is designed to with- 
stand ordinary pressures, but opens with a firm squeeze. The firm also 
manufactures a Touchette applicator, right above—a Unette dispenser 
with a cotton cap affixed to its dispensing end. A squeeze releases its 
liquid content which is absorbed by the cotton and is ready for im- 
mediate application. Services of the firm include packaging products 
in Unette dispensers and bulk shipping them to destination. Dis- 
pensers can be manufactured in sizes desired. 


A sintered filter of unique design and remarkabl 
versatility has been introduced by Purolator Prod 
nets, Ine., Rahway, N. J. Capable of handling fluids 
ranging up to 1000° F., the filter can take flow rates 
comparable to any high temperature filter in) exist 
ence with lower differential pressures and a_ better 
degree of filtration, according to company engineers 
Made of sintered metal, the filter removes particles 
as small as one micron from a wide range of fluids. 
including such ‘‘hot’’ materials as nitrie acid, hy 
drochlorie acid, sulphurie acid, phosphoric acid, and 


strong alkalies. Filters of stainless steel, monel. and 


other metals can be made as required 

Production of an auxiliary tank unit, designed for 
heavy volume work in general building maintenance 
where large wet or dry tank capacity increases job 
efficiency, is) announced by Premier Company, 755 
Woodlawn Ave., St. Paul 1, Minn., and 35 Gerrard 
St. West, Toronto 2, Canada. The kit includes all 
attachments necessary to convert a standard 30-gallon 


Waste can into an auxiliary tank 


A portable foot warmer for employees on the pro 
duetion line, in the office or laboratory, or on the 
sales floor is available from General Industrial Co., 
9790 N. Elston Ave., Chicago, Ill. The 14” by 21” 
neoprene rubber mats use less power than a 75-watt 
light bulb, reportedly increase employee efficiency 
and cut down absenteeism due to colds. Mats are 
priced at $7.95 each, and will be sent postpaid if you 
mention this publivation when ordering 

= 

To help industry cut its steam costs, The Patterson 

Kelley Co. Ine., East Stroudsburg, Pa., has designed 


a new packaged boiler return system that utilizes heat 
energy from high-pressure condensate to preheat in 


PRCHNOLOGY 


Make Your 
with these QUALITY INSTRUMENTS 


HAND REFRACTOMETER 


Determines percentage of dis- nation of purity and 


coming Water for processing. The unit also reheats 
condensate, plus make-up water, to near steaming 
temperature and returns it to the boiler. Comprising 
a condensate cooler and receiver, feedwater heater, 
all controls, pumps, piping, and accessories, the new 
p-k unit comes co uple te 1 packaged, ready to be set 
up and piped to steam, condensate, and water lines 
Patterson-Kelley now furnishes its packaged systems 
in 11 sizes—ranging from 30 to 300 boiler hp. Larger 


capacities also are availabl 


A new series of ‘‘microvac’’ rotary mechanical 
vacuum pumps incorporating a thoroughly proved 
and service-tested gas ballast feature plus an exelu 
sive oil-purging device has been developed by F. J 
Stokes Machine Co., Ine., 5500 Tabor Rd.. Philadel- 
phia 20, Pa. The combination of gas ballastine and 
the oil-purging feature prevents contamination of the 


pumps oll by condensation of any Vapor in the SYs- 


tem being evacuated. From this numerous advan- 
tages ensue. The oil lasts longer, requires less fe 
quent renewal. Clarifiers or purifiers become un- 
necessary xcept where extremely large quantities 
are te ing handled because the oul does not become im 
pure and emulsify. Even if water- or gas-contami 
nated oil should be introduced into the pump, the oil 


soon purges itself of such vapors when the oil-injee 


Work Easier 


| ABBE REFRACTOMETER 


| The quality control in- 
strument for determi- 


solved solids, especially sucrose, total dissolved solids 
on the spot, instantly! Built-in in food products. 
temperature compensation elim- Available with standard Abbe, Sugar and 
inates thermometers and tem-| High Index scales. 
~, perature correction tables. 
“ea Built-in light source and leather carrying DARKFIELD QUEBEC 
case make instrument portable, useful COLONY COUNTER 


anywhere 


eh STEREOSCOPIC | 


MICROSCOPE 25LF 


To detect impurities 
and adulterants in 

j ; food. Long working 
distance —three-dimen- 
sional image—inclined 


' binocular body. Re- 
movable base allows 
examination of large 
specimens, Accommo- 
dates ungraduated | 
mechanical stage. | 


BACTERIAL COUNT 


Permits rapid esti- 
mate of number of | achieved by 1.5 lens 
bacteria present in é 
fluid milk. Factory 
precalibrated field ¢ 
offers the quickest 
count because per- 
manent field sizes 
are assured. 


| For estimating bacterial 
concentration. Comfort- 
| able to use, easy on the 
| eyes — glareless indirect 
light floods the specimen 
| from all angles. Con- 
trolled magnification 


MICROSCOPE 
NISMLHYZ 


which completely covers 
the culture 


Dept. B-190 Please send me information on 
Hand Refract. 
NISMLHYZ 


Colony Counter 


Abbe Refract 
25LI 


Nome 
Address 
City 


| 
| 
| 
Ral [ 
| 
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tion feature, which is exclusive with the new Stokes 


pumps, is in Operation, 


Alba Engineering Co., Inc., Alba St., Los Angeles 58, Calif., has 
announced a change in the drive system of their Cut-Rol machine. 
Reengineered, the new drive gives trouble-free operation. The Cut-Rol 
machine extrudes, cuts, rolls, and dusts meat mixture into balls of 
uniform size and weight ready for braising or canning. Speeds up to 
350 meat balls per minute and weight accuracy are its special features. 


Dull-chrome finished vernier slides are the latest 
improvement in the well-known Mauser Vernier Cali 
per, made by George Scherr Co., Ine., 200 Lafayette 
St.. New York 12, N. Y. The caliper, best known as 
No. 101, only recently was changed to all stainless 
steel, making it rustproof against atmospheric condi- 
tions and perspiration from hands. Price remains at 


$14.75 


Six new Acme Flow-Cold packaged liquid chillers (as illustrated), 
ranging in capacities from 3 through 20 tons have been announced by 
Acme Industries, Inc., Jackson, Mich. The new, compact units require 
no cabinet or other special encloser as sound-proofing. Quiet operation 
is assured by the dynamically and statically balanced compressor. 
Controls are engineered for fast, accurate matching of chiller opera- 
tion toe the cooling lead, and provide full protection against accidental 
freeze-up of the unit. A complete new line of Acme Flow-Temp 
Remote Room Conditioners, available in basic capacities of 200, 400, 
and 600 CFM, also is announced by the firm. 


7 
A combination constant temperature bath and cir- 
culating system for both high and low temperature 
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operation is offered by William B. Johnson & Associ 
ates, Inc., Empire State Bldg.. New York 1, N. Y 
With a temperature range from —30° to +75° 
the Johnson Forma Bath can maintain an accuraeys 
of 0.02° CC. The versatile unit with adjustable shel! 
can be used as a liquid bath, cold storage cabinet, or 
by one valve turn, bath medium may be cireulated 
outside cabinet) for temperature control of chroma 
tographic columns, thermal sensitive lnstruments, 
sinks or other containers where constant temperature 
is desired. Stainless steel throughout, the unit comes 
mounted on casters. 

A device that permits remote selection of numbers 
or letters to be printed on strip charts has been de 
veloped by Royson Engineering Co. Hatboro, Pa 
The unit, called the RI-3 
IDENTICHART, is extremely 
useful for identifying range, 
chart speed, channel number, 
or Other variation that needs 
to be identified when the chart 
is. reviewed The device can 


have two print wheels if de 
sired, each independently set 
by separate, remote switches. The printing pulse 
causes the device to print whatever characters have 
been selected. The unit does not interfere with or 
obscure the recording procedure, The RI-3 can be 
obtained in easy-to-install kit) form. Other models 
available for printing time, serial numbers, ete 


A new method of control in manufacturing proc 
esses, through use of wavelength absorption from a 
continuous flow of materials or finished products, now 
Is possible through use of SPECTROSTATS, devel 
oped by Kaye Development Co., South Norwalk, 
Conn., a subsidiary of Atomic [ustrument Cam 
bridge, Mass. Gasses, liquids, slurries, sheets, or a 
flow of unit solids may be monitored by the Kaye 
method, which can sense deviations in absorption 
bands within pre-selected limits. The SPECTRO 
STAT provides continuous sampling of any of these 
forms, and indicates the direction of deviation be 
yond the set limits by a visual and or audible warn 
ing. A SO-millivolt: proportional output provides «i 
rect process control, The SPECTROSTAT consists 
of an integrated group of unitized components which 
may be assembled to perform the function of absorp 
tion band deviation measurement in a number of dif 
ferent ways. Observations may be made in the rang 
from ultra-violet through near infra-red 


A labor-savine. low cost solution to an ave-old 


industrial problem——-maintaining and upgrading 
wood, metal, and masonry surfaces in plant facilities 

is announced by The Glidden Company with intro 
duction of a new, 100% solids resin coating, name! 
Glid-Iron. In addition to having excellent adhesion 
to wood, metal, and concrete, Glid-Lron is highly re 
sistant to chemicals. The coating may be applied by 


spray, brush, roller, or squeegee in any mil thickness 
hig to bo” if desired. Application time for a 10’ by 
1’ area is 20 to 30 minutes with an undercoating 
vun, and two to four man hours by other application 
methods. Appleation cost is set at 15 to 19 cents per 
square foot, compared with other methods that range 
up to 50 cents per square foot. Glid-Lron will with 
stand extreme temperature ranges—from —20° up to 
2120 F. Additionally, it is skid-proof, even when 
wet with rain or snow, and nails may be driven 
through the film without it chipping. The coating 
may be supplied in any color. Write the firm ¢/o 
Nelson B. Moore and Associates, 630 National City 
6th Blde.. Cleveland 14.0 


= — “ere 


The new Swagelok Quick Connect Fitting, manufactured by Craw- 
ford Fitting Co., 884 E. 140th St., Cleveland 10, O., is so easily con- 
nected and disconnected that a thumb and finger are the only “tools” 
needed. The shutoff valve in the fitting acts as a positive seal to 
prevent any leakage during the connecting or disconnecting operation. 
Internal design allows freer flow than is possible with ordinary fittings 
of similar type. On the exterior, the fittings are streamlined for con- 
venience in handling. Used with plastic tubing and metal tubing, the 
fittings are available in all metals, in sizes to fit ordinary applications, 
and in three types: tube-to-tube with Swagelok Ends; tube-to-pipe 
with one Swagelok End; bulkhead, either tube-to-tube or tube-to-pipe. 


A new, light-duty electraulic lifter is being intro 
duced by the Colson Corp., Elyria, O. It has a load 
capacity of 1,000 pounds, and is equipped with a 4 
hp. motor with magnetic fused starter. Lift height 
is OS”: lift speed is 15 feet per minute. The lifter’s 
short 39-inch length affords ease of handling and ma 
neuverability. The platform is 24” by 24”. Over-all 
weight is 459 pounds. The unit also is available in 
battery powered, hand hydraulic, and hand winch 


models. 


A new tower packing material which increases efficiency of dis- 
tillation, absorption, scrubbing, and stripping is available from 8. 
Blickman, Inc., Weehawken, N. J. Called Spraypak, its use can in- 
crease throughput 2 to 3'. times that of existing bubble tray or ring- 
packed towers. Spraypak was developed by the Atomic Energy Re- 
search Establishment, Harwell, England, for large-scale separation of 
hydrogen isotopes by distillation of water. Because of the low value 
of the separation factor for this system, 1.026 at 100° C., the primary 
requirements were a very large capacity, H.E.T.P. values of 2 feet or 
less which are substantially independent of the diameter, and low 
cost. The material fully meets these requirements, and now is avail- 
able for general industrial use for distillation columns, absorbers, and 
similar applications. 


Open new markets 
with the help of 
EASTMAN antioxidants 


Ever develop a food product which could be 
given only local distribution—or perhaps couldn't 
be marketed at all—because of limited stability? 
If so. it probably contained an oxygen-sensitive 
ingredient. such as an oil or a fat. which caused 


the trouble 


Let Eastman help you combat this problem with 
its complete line of Tenox antioxidants. Our staff 
of food technologists would welcome the oppor- 
tunity of we e with you on the proper use of 
these antioxidants. Assisting other food processors 
in this manner. we have helped send many fine 
products from the laboratory shelves to the market 


place. 


Since Eastman manufactures the widest range 
of antioxidants. we have no axe to grind in favor 
of any one. You can be certain our recommen- 
dation will represent the most economical and 
effective stabilization possible against oxidative 


deterioration. 


For more information about Tenox, write to 
Eastman Chemical Products, Inc., Kingsport, Ten- 


nessee—a subsidiary of Eastman Kodak Company. 


Eastman 
food-grade 
antioxidants 


Ya 
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. « « the literary corner 
Three important articles in the field of health 
hazards with frozen foods are highlighted in the No- 
vember 15, 1955, Information Bulletin of The Refrig- 
eration Research Foundation, 200 Midland Bldg., 
Colorado Springs, Colo. In the July-August 1955 
issue of Food Research, M. A. Saleh and Z. T. Ordal 
of the University of Illinois report on their investiga 
tions into the possibility of botulinum toxin in frozen 
chicken a la king. In an article entitled ** Significance 
of Enteric Bacilli in Foods,”’ appearing in American 
Journal of Public Health, September 1955, Dr. Gail 
M. Dack of the University of Chieago discusses the 
public-health significance of coliform organisms. The 
third article, a review of the bacteriological problems 
of frozen foods—particularly precooked—was pre- 
pared by Drs. R. P. Straka and J. L. Stokes of the 
Western Utilization Research Branch, USDA, at the 
request of Mr. H. C. Diehl, TRRF director. It will 
appear in an early issue of Quick Frozen Foods. 
Lectures from the 1955 AOCS Short Course at the 
University of [linois, covering existing methods plus 
new developments with infrared, with chromatog 
raphy, fractionation, ete., are available at $3.00 per 
copy from American Oil Chemists’ Society, 35 E 
Wacker Dr., Chicago, 
Three types of evaporation equipment for chemi 
cal, food, petroleum, plastic, and drug process indus 
tries, operating over the range from volatile solutions 
to powder with infinitely varied control, are described 
in Bulletin No. 125 published by the Process Equip- 
ment Division of Rodney Hunt Machine Co.., Orange, 
Mass. Operating principles, specifications, and prod- 
uct applications of the Turba-Film Evaporator, the 
Turba-Film Floating Blade Evaporator, and the Rod- 
ney Hunt-Luwa Spray Dryer are presented. In addi 
tion, the bulletin contains details on the firm's new 
Floating Blade Model Turba-Film Evaporator, ree- 
ommended for reduction of solutions from which the 
intermediate product is to be a mixture of crystals 
and liquor. 
The completely new 1956 Reference Guide to Dow 
Corning silicone products, half again as large as last 
year’s at 12 pages, describes almost 150 of the most 
generally used silicone products, 18 of which were 
introduced within the last year. The products again 
are grouped by physical form (fluids, compounds, 
greases, resins, and rubbers) and cross-indexed by 
usage (dielectries, defoamers, damping media, ete. 
enabling them to be located by what they do, as well 
as by what they are. Write Dow Corning Corp., Mid- 
land, Mich. 
7 
Two new folders tell applications, sizes, properties, 
and fittings of Alpha PVC Corrosion-Resistant Pipe 
Released by Alpha Plasties Ine., 15 Northfield Rd., 
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West Orange, N. J... the first folder shows fully de 
tailed reference information for proper selection of 
its unplasticized rigid PVC pipe, where high chemi 
cal resistance and/or high impact resistance is de 
sired. The two types, Alpha 101 and Alpha 102 are 
described. Also introduced is the manufacturer’s 
new, pressure-rated Schedule PR-150 rigid PVC pipe 
which offers the same working pressure in every size, 
from '.” to 4”. Companion folder deseribes and illus 
trates threaded and socket solvent cement fittings 
recommended for use with the Alpha line of 1.” to 
4”. 101 or 102 rigid PVC pipe. 


The advantages of continuous separation for the 
food processor are deseribed and illustrated in a new 
4-page bulletin issued by Merco Centrifugal Co., 150 
Green St. San Francisco 11, Calif. Flow diagram 
illustrates operation of Merco units, incorporating 
the exclusive Merco Return Flow principle which in 
sures a uniform output by preventing a build-up of 
stagnant solids at the rotor’s periphery. Iliustrated 
chart shows how Merco units accomplish any one of 
tive basic food processing separations: classification 
concentration, clarification, washing, soluble recovery 

Recent findings on the filtration-extraction process 
for oilseeds, originated by research workers at the 
Southern Utilization Research Branch, USDA, have 
been published in a series of nine reprints, copies of 
which may be obtained without cost by writing to th 
Southern Regional Research Laboratory, 2100 Robert 
E. Lee Blyd.. New Orleans 19, La 

7. 

The privacy enjoyed by termites in out-of-the 
way places may be a thing of the past, according to 
Orkin Talkin for November 1955, published by Orkin 
Exterminating Co., Ine., P. O. Box 647, Atlanta, Ga 
Use of a microsonic detector, developed at the Uni 
versity of California, is said to permit quicker and 
easier detection of hidden infestations. Wher a ter 
mite operator inspects a structure for infestation and 
taps on floors and sills with his screwdriver, termites 
begin a quick rapping sound with their heads 
against each other and against wood—to warn others 
in the colony that danger is near. Use of the unit 
requires a highly trained operator who can recognize 
these warning sounds, more readily detected than 
normal work sounds of the colony. The unit employs 
a selector system in which a wide range of sounds are 
detected. The selector can be used to eliminate al 
most all other sounds while leaving the termite warn 
ing signals audible. 

oo 


current) Service Bulletin, ** Health and Em 
plover/ee Efficieney,”” has been distributed to man 
agements throughout the country as a guide in plan 
ning, developing, or expanding health programs, and 
is available from Occupational Health Institute, Ine.. 
6 E. 39th St.. New York 16. N. Y. Companies com 
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BOTH FOUND IN ONE PRODUCT 


Vanillin 


The Original Lignin Vanillin 


ZIMCO’s outstanding excellence and uniform. Remember . . . your best source of finished, 
ity of flavor are the result of its exclusive, pat- ready-to-use flavors is your flavor manufac- 
ented manufacturing process . . . developed turer. Ask him about ZIMCO, the Original 
through years of scientific experiment and pure Lignin Vanillin. There's nothing finer. 
research. 


Zimeo Vanillin is noted for Quality and Dependability. 


Consult Your Flavor Supplier 
Ch Y 
a 
A Jy 1450 Broadway, New York 18, N.Y. IFIED 
we 2020 Greenwood Ave., Evanston, Ill. 
SUBSIDIARY OF STERLING DRUG INC. FEC YELLOW Ho, 
8 0767 


WORLD’S LARGEST SUPPLIERS OF VANILLIN ] 


Shipments direct from plant, Rothschild, Wisc. 
Emergency deliveries from: Ationta, Dallas, Evanston (Ill.), Los Angeles, Portland (Ore.), Rensselaer (N.Y.), St. Lowis, and Menlo Park (Colif 


THE TWINS THAT WIN: 
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SANITATION 


starts with 


IN-PLANT 
CHLORINATION 


From start to finish of your 
processing operation, Wallace & 
Tiernan In-Plant Chlorination 
will keep your sanitation prob- 
lems to a minimum by: 


@ Eliminating slime formation on 
equipment and in work areas 


© Retarding bacteria growth 
© Greatly reducing offensive odors 


For information on how In-Plant 
Chlorination can help solve your sani- 
tation problems, write today to our 
Foods Division. 


WALLACE & TIERNAN 
INCORPORATED 
25 MAIN STREET BELLEVILLE 9. N. J. 


1-46 


FOOD INDUSTRY TOPICS 
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plying with standards for medical service in industry 
set by the Industrial Medical Association will be 
certified by the Institute (a non-profit organization 
and reeeive the OIL Certifieate of Health 
Maintenanes 
sr 

Variations in results achieved ino machine dehair 
ing of hogs long have constituted a troublesome prob 
lem in the meat packing industry. Research by the 
American Meat Institute Foundation, 939 E. 57th 
St.. Chieago 37, LIL, has established that efficient ma 
chine dehairing can be achieved through proper con 
trol over the temperatures in the sealding vat and 
over the length of the period that how carcasses are 
allowed to remain in the scalding water. Foundation 
Bulletin No. 25, °° Important Factors in Effective De 
hairing of Hogs and Improving Quality of Skins.” 


reports the results of this research 


. » meeting hall and conference room 


Five thousand different pieces of equipment, prod 
ucts, and services, valued at $4 million, to help Amer 
ican industry maintain its productive capacity, were 
displayed January 23-26 at the Plant Maintenance & 
Engineering Show at Convention Hall, Philadelphia 
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The show was accompanied by a 3-day conference at 
Which 26 aspects of factory upkeep were discussed 
Clapp & Poliak, Ine... New York exposition maniac 
ment firm, 341 Madison Ave.. produced both event 


Dodge & Olcott, Inc., was one of eight firms and institutions, each 
more than 100 years old, elected to the newly formed Greater Paterson 
Chamber of Commerce Century Club at the CC's 48th annual dinner 
meeting November 16 in Paterson. N. J. In the photograph, dinner 
chairman Wm. W. Evans, Jr., left. presents Century Club Plaque to 
Mr. Brian McCabe, center, and Mr. Wm. Rosenberger of the D&O 
Hawthorne, N. J., plant. 


Magnus, Mabee & Reynard, Ine... 16 Desbrosses St 
New York N. now celebrating its 
Jubilee, was honored at a dinner meeting at the Ebotel 
Pierre, New York City, on November 17, by The New 
comen Society in North America, an organization 
which centers its work ino the history of material 
civilization and the perpetuation of the best tradi 
tions of England and America. In his after-dinne: 
address, ** Magnum Opus: A World Treasury of Fra 
grance and Flavor’’ (published in booklet form by 
Princeton University Press), Mr Perey ©.) Magnus 
president of MM&R, unfolded the growth and achiev: 
ments of the firm whieh draws its raw materials fron 
Australia to Zanzibar, and which supplies its prod 
nets to no less than SO industries in half a hundred 


countries 


- building up and branching out 


Acquisition of White Cap Company, Chicago, lead 
Ing manufacturer of vacuum-sealed closures, by Con 
tinental Can Company, Ine., has been approved by 
directors of both firms, and will become effective 
upon completion of routine formalities. The No 
vember announcement, made jointly by Gen. Lucits 
D. Clay, chairman of the board of Continental, and 
Mr. Geo. P. White, chairman of the board of Whit 
Cap, stated that the business of White Cap Co. which 
will become a subsidiary of Continental, would ly 
carried on unchanged by the present White Cap 
management 

Fritzsche Brothers, Ine.. New York City, announces 
removal of its Boston oftice from the Statler Bldg. in 
mid-town Boston to 661 Washington St.. Norwood 
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Mass.. as of December 1. The inereasing shift of in 
dustry from congested metropolitan locations to 
more accessible suburban areas was a major consider 


ation in the firms decision to move its sales office 


David Michael & Co., Inc. 3742-63 D St., Philadelphia, Pa., has 
added 10,000 square feet of modern plant space to its present facilities 
to meet increasing demand for its vanilla powders, extracts, and 
flavoring syrups. A radically different method of extraction now being 
employed by the Michael Company is stated to result in a greater 
efficiency of extraction and a finer finished product than has been 
possible with traditional methods 


American Cyanamid Company, 30° Rockefeller 
Plaza. New York ZO. N.Y. and The Formica Com 
pany announce negotiations whereby Cyanamid, one 
of the nation’s leading chemical firmus, will acquire 
the business and assets of The Formica Company, 
producer of laminated plastics. When the aequisi 
tion takes place, it is contemplated that Formica will 
continue to operate under its present management as 
an additional unit in the Cyanamid organization 
Final agreement will be subject to approval of the 
Cyanamid board of directors and the stockholders 
and directors of Formica. The announcement also 
revealed plans by Formica for a $24% million expan 
sion program at the Evendale, O., plant, calling for 
a 20% inerease in sheet laminating facilities. Con 


struction will begin during spring 1956 


Reflecting industry's increased demand for trained instrument per- 
sonnel, The Foxboro Company, Foxboro, Mass., is doubling the size of 
its Training and Education Center (architect's sketch above). Sched- 
uled for completion early in 1956, the new building will accommodate 
16 trainees, nearly double the previous capacity. Plans call for two 
20-student classrooms, two laboratories where bench instruction and 
service training can be given, an instrument demonstration room, a 
conference area, and enlarged quarters for the expanding teaching 
staff. Completion of the new facilities will help reduce the customary 
waiting period for customers’ men who enroll in the various courses 
of instruction. Nearly twice as many courses will be offered, includ- 
ing specialized training in electronic instruments and advanced forums 
for various industry groups, as well as the standard 3-week general 
courses which cover all phases of instrument work. Director of train- 
ing is Mr. W. H. T. Furry 


HNOLOGY 
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1956 


unique... 


both in their reactivity with 
proteins and their ability to 
work well “in combination” 
with other colloidal materials 


“Over 20 distinct types of 
SeaKem Stabilizers are available 

each one a highly refined 
derivative of Irish Moss and 
standardized for a _ particular 
gelling, thickening, suspending 
or other function 


(Consolidated Foods Corp ( hicago, i) move to 


diversify further its operations, has acquired through 
exchange of stock the Omaha Cold Storage Co., Mr 
S. M. Kennedy, Consolidated Foods president, and 
Mr. H. ©. Sheridan, chairman of the board of Omaha 
Cold Storage, announced jointly. Known also as 
Ocoma Foods Company and for its brand name 
**Ocoma,’” the Omaha Cold Storage Company was 
incorporated in 1899, and 1954 sales approximated 
$36 million. The firm is engaged in the raising, pur- 
chasing, and distribution of fresh and frozen poul 
try; the manufacture, distribution, and sale of frozen 
chicken, turkey, tuna, beef, and fruit pies; the pro 
curing, manufacturing, and distribution of butter 
and eggs; the cold storage warehousing of food prod 
ucts; and the manufacture and sale of livestock feeds. 
On December 6, Mr. Sheridan was elected a director 
of Consolidated Foods 


The A. E. Staley Mfg. Co., Deeatur, HL. corn and 
if $5,799,369 for 


soybean processors, had a net profit 
the nine: months ending September 30, Mr. A. E. 
Staley, Jr., president and board chairman, announced. 
Net sales for the period were $111,617,731, compared 
with $104,847,849 in the first nine months of 1954. 
Net profit for the period is equal to about 71% of 
1954°s $5,315,176 net profit. Mr. Staley pointed out 
that supplies of corn and soybeans were adequate 
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during the period, and indications are that with near 
record harvests, the supply of grain again will meet 
all normal demands 


The following news items have arrived from 
Chas. Pfizer & Co., Ine., 630 Flushing Ave., Brooklyn 
6. N. Y.: (1) establishment of the Pfizer Northwest 
ern Distribution Center, located on a 2-acre site at 
3333 NW. Industrial St., Portland, Ore.; (2) estab- 
lishment of the $4.500 Pfizer Post-Doctoral Fellow- 
ship in Microbiology at the Rutgers University In- 
stitute of Microbiology; (3) an advance in the prices 
of citric acid, tartarie acid, and certain gluconic de- 
rivatives, due to increased manufacturing costs; (4 
introduction on a commercial scale of methyl vinyl 
ketone, a highly reactive chemical intermediate for 
the manufacture of plastics, adhesives, drugs, and 
chemical specialties: (5) introduetion commercially 
of a coated form of ascorbie acid (vitamin C) for 
use in the manufacture of straight vitamin C tablets 
and multivitamin preparations; (6) a series of per 
sonnel promotions and changes which find Mr. Paul 


E. Weber 


IFT member) new sales manager of the 


Have You 
Your 1956 
MEMBERSHIP DUES ? 


Dues for 


Professional Members 


and Members . . $7.50 per year 


Student Members . $2.50 per year 


Remit to: 


INSTITUTE OF FOOD TECHNOLOGISTS 
176 West Adams Street 
Chicago, Illinois 
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firm’s Chemical Sales) Division, Mr. HL. Chandler 
Smith assistant to the assistant sales manager of the 
company, Mr. John MeVeigh Eastern Regional 
Manager, Mr. Jack DD. Langlois Food & 
Department manager, and Mr. Robert Campbell 


mid-Western region sales representative 


The new engineering building of the Fuller Company. Catasauqua 
Pa., a subsidiary of General American Transportation Corp., located 
near the firm’s main plant and office, houses 157 engineering personne! 
who previously have been located at seven different places in Catasau- 
qua. Fuller manufactures a complete range of products for pneumatic 
conveying of dry granular and pulverized materials for the brewery. 
bakery, pulp and paper, rubber, grain, feed, food, and chemical proc- 
essing industries. The company also makes rotary compressors, vacuum 
pumps, bin signals, motion safety switches, material feeders, and pre 
heating and cooling equipment for the cement industry. 


The MW. Protective Coatings Division of Metal 
weld, Ine., announces that all facilities connected 
with its new Scotts Lane Plant have been completed 
so that the company is ready to return to norma! 
schedules on all phases of protective: coating services 
ineluding application of rail tank car and tank truek 
linings and coatings. as well as work on ship ane 
barge tanks, storage tanks, process, and similar equip 
nent exposed to critical corrosion-contamination con 
ditions. All types of protective coatings are applied 
in the plant-——from synthetic resins and rubber lin 
ings to sprayed metal and specialty coatings. For 
information, write the company o PL Walthe) 
Jr. and Associates, Inc., 172 Newbury St.. Boston 16 


Mass 


. . « the human element 


. van Ameringen .. . Walker 


The board of directors of van Ameringen-Haebler 


Ine. supplier of raw materials to the perfume, cos 


— 
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metic, Food, soap industries, has elected Mr. Ar- 
nold L, van Ameringen, formerly president, board 
chairman, and Mr, Chas. P. Walker, Jr., president 
and chief executive officer. Mr. Walker became an 
officer and director in’ February 1953, and has been 
serving as executive viee president. Previously, he 
had been general sales manager and a director of 
Chas. Pfizer & Co. Ine. Mr. van Ameringen will 
continue to devote his full time to the interest of the 
company which has increased its sales volume over 
2% during the past three vears 


Dr. Balwant Rai Suri has joined Magan Corp.. 
Pittsburgh, Pa. as a research chemist, specializing in 
food processing. A graduate of Punjab University, 
India, IFT member Suri formerly was associated 
with the Directorate of Food Inspection, New Delhi, 
India, as a chief chemist; with the Ministry of Agri 
culture, Government of Tndia, as a technical food 
processing officer; and with Great Northern Railway, 
St. Paul, Minn... as a chemist He holds his Ph.D. in 


food technology, trom Oregon State College 


Mr. Herbert J. Mossien has been named manager, 
and Mr. Robert J. Sparling assistant manager of the 


newly created Laboratory ana 


lispection Products Sales De 


4° partment of Bausch & Lomb 


Optical 635 St. Paul St.. 


Rochester. N. Y. Other newly 
established departments of the 
firm's Scientific Instrument 
Sales Division and their mana 
vers are: Consumer Products 
Sales, Mr. John F. Brandt; 
Photographie and Defense 
Products Sales, Mr. K. E. Rey- 
manager Mossien nolds; Technical Products 
Stevens; Dis 
trict Operations and Sales 
Training, Mr. R. C. Nixon; Customer Service and 
Sales Quota, Mr. John A. Robbins. Mr. L. b. Me 
Kinley, viee president in charge of the Division, made 
the announcements 


Canning Machinery Division of Food Machinery 


and Chemical Corp., San Jose, Calif., has announced 


appointment of Mr. Wm. P. Mitchell as sales manager 
if its Canadian branch, Food Machinery of Canada, 
Ltd. The Canadian branch, located in Hamilton, 


Ont.. is under the jurisdiction of the Division's East 
ern Operation at Hoopeston, [ll In his capacity, Mr. 
Mitchell will be responsible for all sales activities in 
Canada, excepting the provinces of Alberta and Brit- 
ish Columbia which are handled by the Western Op 


PEBRUARY, 195¢ 


Behind the symbol of the 
Retort stands three 
generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 


flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. 
Los Angeles 39, California 


Branch Offices in Principal Cities 


eration at San Jose. [F'T member Mitchell is credited 


throughout the food processing industry for having 
introduced the use of steam flow in can closure, and 
the preparation of sliced canned apples with the 
vVaculim steam process 


or 


Mr. Edw. J. Massaglia has joined Atlas Powder 
Company, Wilmington, Del., as assistant general 
manager of the Chemicals Division, it was announced 
by Mr. Ralph K. Gottshall, president. Mr. Massaglia 
formerly was vice president and director of Pfizer 
International, Inc., serving with that organization 
from 1951 to 19590. Atlas also sends word of the 
election to its board of directors of Mr. Wilfred D. 
Gillen, president of The Bell Telephone Company of 
Pennsylvania, and The Diamond State Telephone 
Company 

Mr. Lee H. Clark, general manager of the Pennsy| 
vania Salt Mfg. Company's Sharples Chemicals Di 
vision, has been named vice president of the parent 
company, according to Mr. Wm. P. Drake, president. 
It is understood his major duties will be concerned 
with corporate organization and planning functions. 


(Continued on page 63) 
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The Institute of Food Technologists numbers among its 
active members leading scientists, technologists and engineers 
in the field of Food Technology. 

The Institute invites your professional association witli tli, 
select group of scientific and technological workers. Only those 
who are qualified by education, special training, or experience 
are extended this invitation. 

Food Technology may be defined as the application of science 
and engineering to the production, processing, packaging, dts- 
tribution, preparation and utilisation of foods. Scientists, tech 
nologists and engineers engaged in Food Technology, execu 
tives, officials and supervisors under whose jurisdiction [ood 
Technology operations are conducted, research investigators, 
teachers, and others working in the field of Food Technology, 
will find membership in the Institute worth many times its 
modest cost. 

If you can meet the qualifications for membership, you 
owe it to yourself and to your business or profession to become 


@ member. 


OBJECTIVES 


The Institute is a non-profit, professional, educational as- 
sociation to promote the application of science and engineering 
to the production, processing, packaging, distribution, prepara 
tion, and utilization of foods ; it stimulates investigatioris into 
technological problems arising therein, it provides a medium for 
presenting and discussing the results of such investigations; it 
stimulates and provides means for the free interchange of tech 
nological information and ideas among food technologists; it 
promotes recognition of the role of food technologists in the 
technical direction of operations in these fields; all of these ac- 
tivities have the ultimate objective of providing better and 
adequate foods for mankind. 


ORGANIZATION AND PROGRESS 


Organized July 1, 1939, at Cambridge, Mass., with a mem 
bership of less than 100, the Institute has grown to more than 
4,000 (1954). It is world-wide in scope, with members in North, 
Central, and South Americas, the Scandinavian countries, Eng 
land, Holland, Germany, France, India, Australia, and New 


Zealand. 
MEMBERSHIPS 


Professional Members. Any person who is ethically quali- 
fied, and who has had training and experience in food technology. 
or any person who in the opinion of the Council is recognized 
as distinguished in the contributing sciences as they apply to 
foods, shall be eligible to be a Professional Member of the 
Institute. The minimum training which shall qualify a candi 
date for eligibility for Professional Meniber is, in general. 
graduation from a college, university, or similar institution in 
which he has majored in one or more of the sciences or branches 
of engineering associated with food technology. The minimum 
experience shall be three years experience in food technology 
The Council may, at its discretion, waive any or all of the fore 
going requirements in the case of a person who, thru long 
experience, has distinguished himself in the field of food 
technology. 

Members. Any ethically qualified person, active in special 
or limited aspects of food technalogy, who is an administrator, 
director or executive under whose jurisdiction operations in 
food technology are conducted; or who is engaged in the dis- 
semination of knowledge of food technology; or one whose 
work requires a general knowledge of the broad principles of 
food technology as it applies to the products, processes or equip 
ment with which he or she is concerned; or one scientifically 
trained in and who has entered a career in food technology ; 
shall be eligible to become a Member 

Student Members. Any ethically qualified person who has 
never been a Professional Member or Member of the Institute, 
who is registered as a student in an educational institution with 
at least Junior (third year) standing, who is a candidate for a 
Bachelor's or higher degree in one or more of the sciences or 
branches of engineering associated with food technology, shall 
be eligible for membership as a Student Member. This classi- 
fication shall be his status only until the end of the calendar 


62 


Institute of Food Technologists 


THE PROFESSIONAL SOCIETY OF FOOD TECHNOLOGISTS 


year in which he completes his schooling. When graduated and 
otherwise qualified as defined in the section on “Members,” a 
Student Member may, upon application, be elected to Mem 
bership 


Professional Members and Members——$7.50 per year; Stu 
dents—$2.50 per year. Dues inciude a subscription to Foon 
TECH NOLOGY. 


PUBLICATIONS 


Foop TECHNOLOGY, issued monthly, is the official journal of 
the Institute. It is published to advance the profession of food 
technology by disseminating the results of research and their 
practical application in industry. Contributors to its pages 
represent many fields of scientific and technological interest 

Foop ResEarCH, published bi-monthly, is devoted to publi 
cation of the results of original investigations and occasional 
reviews in the fields of food and beverage technology, chemistry 
and microbiology. Foon Researcu is available to Institute 


members at the special rate of $7.50 per year. 


REGIONAL SECTIONS 


Where sufficient members (25 or more) live within com 
muting distance of a given point, a Regional Section may be 
established. Such Sections are able to hold meetings at more 
frequent intervals than the National group, thus affording the 
food technologists regular opportunities for an exchange of 
views and ideas with others in the area. There are presently 
24 Regional Sections. 


ANNUAL MEETINGS 


Each year one of the regional sections acts as host to the 
Institute at an annual meeting. The program of this annual 
conference is designed to acquaint members with various phases 
of food production, processing and distribution, and to keep 
them abreast of current trends and technological developments 
The speakers invited are those whose subjects will build a well 
rounded program, of interest to the greatest number. Annual 
conferences are highlighted by exhibits of new equipment, 
processes and special ingredients. 


AWARDS 


The society administers the following awards: 


NICHOLAS APPERT AWARD (Medal). Each year the 
Chicago Section of the Institute makes this award to a person 
whose contributions to the food industry make him distin 
guished and outstanding in the opinion of the national jury. 

BABCOCK-HART AWARD’ ($1,000.00). The purpose of this 
award, made by the Nutrition Foundation, is to encourage cou 
tributions to Foop TecHNotocy which will have an influence o1 
the nutritional well-being of the general population 


FLORASYNTH FELLOWSHIP AWARD. $1 eranted an 
nually to a young man or woman under 35 years of age, engage: 
in senior undergraduate or graduate work, as a candidate for 
an advanced degree, in recognized educational institutions in the 
United States or Canada, which is conducting fundamental in 
vestigations for the advancement of Food Technology. 

GENERAL FOODS FELLOWSHIP AWARDS. Jhiree Fellow 
ships will be granted annually—no more than two to the same 
educational institution for the same calendar year, but will be 
renewable upon application to and approval by the Awards Com 
mittee of the Institute for a maximum of three years, in order 
to provide for continuity of studies leading to a doctorate degree 
if the candidate so plans However, candidates, who plan only 
a year of research after obtaining the Bachelor Degree, or who 
plan to read for a Master’s Degree, will not be excluded from 
these fellowship grants. Each Fellowship is worth approxi 
mately $4,000. 

GERBER BABY FOODS POST-DOCTORATE FELLOWSHIP 
AWARD. This Fellowship to promote research in some newer 
phase of food technology is worth $6,000.00 per annum and may 
be renewed for an additional year 


FOOD INDUSTRY TOPICS 


(Continued trom page ol 


Dr. Buell W. Beadle, outstanding authority in bio 
chemistry and plant, animal, and human nutrition, 
has joined Southwest Research 
Institute. 8500 Culebra Rd., 
San Antonio, Texas, as man 
ager of biochemistry research 
member Beadle came to 
his new post from the George 
W. Gooch Laboratories, Los 


Angeles. Calif.. where he was 


executive viee president and 

veneral manager of the labora 

é j tories serving the feeds, foods, 
Beadle comes east 

to Southwest Research ‘lustries He has served as head 

Institute of staff of the U.S. Naval Or 


fertilizer, and fats and oils in 


dnance Station in China Lake, 
Calif.. and was research chemist in charge of physical 
and analytical chemistry at American Meat Institute 
Foundation. Chieago, for six years. He is vo-author 
of the book. Methods of Vitamin Assay, and has pub 
lished many articles in his field. Among his patents 
are several for antioxidants for fats, oils, and fatts 
foods. and one in the field of high frequency dielectric 
processing of foods 


= 


Crown Zellerbach Corpora 
tion announces that Mar, Gil- 
bert A. Pitman, a member ot! 
IFT. has joined the staff of 
Packaging Research and De 
velopment Laboratory of West 
ern Waxed Paper Division, 
San Leandro, Calif. Mr. Pit 
man, who has had 27 years’ 
experience as food technologist 


_. . Pitman of Western and packaging engineer, most 

recently Was executive officer 

and secretary of the Western 

Fruit & Vegetable Container Institute whiel; 
terminated its activities August 


= 


Kood Research Laboratories, Ine., 48-14 33rd St... 
Long Island City, N. Y., announces appointment of 
Miss Betty J. Means 10 Its staff in microbiology. Miss 
Means comes to Food Research from Merck & Co., 
where for a uumber of years she supervised the ste 
rility testing program in the control laboratories of 


that companys 


Mr. Raymond Stevens, senior vice president of 
Arthur D. Little, Ine., Cambridge, Mass., has been 


inanimously chosen to receive the 1956 Gold Medal 
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of The American Institute of Chemists. The award is 
in recognition of his ‘contributions to the wider 
understanding of essential procedures for the man- 
agement and operation of industrial research.’’ Pre- 
sentation will be made during the lnstitute’s annual 
meeting, May 9-11, 1956, at the Hotel Statler, Boston, 


Mass 


| 
Mr. Harold A. Ham to a wl created position of 


manufacturing at Stan 


general manager in charge 
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dard Paekaging Corporation’s Flex-Vae Division, 
Clifton, N. J. Mr. IHlam previously was director of 
pharmaceutical production with Hoffman-La Roche, 
veneral factories manager with Lehn & Fink, and 
assistant to the vice president in charge of operations 
at Pepsi-Cola Bottling Co. He assumes the former 


duties of Mr. H. T. Holbrook who has been appointed 


PEBRUARY, 1956 

Mr. Daniel C. McCoy, consulting To46 
Normandy Lane, Dayton, ©., 
and a long-time member of Fes 
IFT, now is providing con 
sultation services on the tech 


nical phases of refrigeration 
for commercial and industrial 
uses, on the handling, trans 
porting, and storing of perish 


to a new position as vice president in charge of the 
firm's expansion and growth in) packaging and _ its 


related field. 


Mr. Fred W. Hoover, Jr., lias been elected executive 
vice president of Albers Milling Co., 
Hoover was made 


avo, and also is 


subsidiary of Carnation Co. Mr. 
a vice president of 
a director of the firm 


manager of General Foods’ 


Hampton, executive vice president. 
Joseph H. Cohen, retiring vice president and general 


manager 


Irving Trust Company, New York City, announces 
election of Mr, Thomas C. Fogarty, new president and the recently organized Vinegar Institute 


a director of Continental Can Co., to its board of tute is the result of the expansion of the Cider Vine 


directors 


EMPLOYMENT NOTICES 


FOOD TECHNOLOGISTS 

An active, confidential service: Interview 
at your convenience, Call, write or wire: 

Gladys Hunting (Consultant) 

Drake Personnel, Inc. 
Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, II. 


WANTED: FOOD TECHNOLOGIST. 
For research and development work by 
food processor in Chicago. Good oppor- 
tunity for advancement in rapidly ex- 
panding, well-established concern. Re- 
quire S.B. degree, preferably under 30. 
Send resumé to BOX 448, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 


WANTED: Food Technologist. Willing 
to settle in Detroit to set up production 
control and assume managerial position 
in a sound growing organization. Good 
salary and unusual opportunity for an 
ambitious man. Citrus experience help- 
ful. REPLY BOX 457, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


WANTED: Food Technologists and 
Chemists with advanced degrees and ex- 
perience for research and development 
positions in an interesting and expand- 
ing food industry. Only superior type 
personnel will be considered. REPLY 
BOX 454, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 
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Los Angeles, a 


Albers a year 


Atlantic Gelatin division 
at Woburn, Mass., it was announced 


He sueceeds M r 


tronic heating 


cations problems 
recently retired from the 
idaire Division of General Mo 


At the annual meeting of the 
Mr. Clement H. Watson has been appointed general Assu., Mr. Berkley V. Schaub, vice 
rector of National 
elected president of the Association for 1955-56. Hy 


by Mr. Geo. 


Association 


ables — with special attention 


to frozen foods, and on elec 


M r Me "ON 


had served previously as first Vice president of the 


communi 


. .. after 30 years, 
consulting for McCoy 


tors Corporation after 30 vears of service 


vrs 

Canadian Packaging 
president and «ht 
Adhesives (Canada Ltd... was 


= 


Mr. Grover Steffen, of the M. Steffen Co., Chicago 


and a member of 


IFT. has been elected president ol 


The 


gar Institute, a national trade association since 1946 


BAKING SUPERVISOR 
JUNIOR CHEMIST 


Two positions — Baking Supervisor and 
Junior Chemist—with producers of Swan 
Down Cake Mixes, offering broad oppor- 
tunity for advancement. BAKING SU- 
PERVISOR must have cereal chemistry 
degree with experience in Prepared Mixes, 
Angel Food and shortening cake baking, 
and donut frying. Will supervise control 
baking lab. JUNIOR CHEMIST must 
have degree in chemistry or cereal chem- 
istry. Will test wheat, flour and all in- 
gredients used in large scale prepared 
mix production. Fine benefits and work- 
ing conditions offered only by General 
Foods Corporation. Write, giving full 
resumé including salary desired to Igle- 
heart Brothers, Jell-O Division, General 
Foods Corporation, 1600 First Avenue, 
Evansville 7, Indiana. Attention: Mr. 
jJ. C. West. 


PRODUCTION CONTROL SERVICES 


Vitamin D rat assay— results in 8 
days @ U.S.P. or A.O.AC. vitamin A as- 
says @ Other vitamin assays @ Antibiotic 
and acid assays @ Sodium deter- 

inati imate analyses and min- 
eral @ Pharmacology in- 


cluding warm-blooded toxicity studies @ 
Specific immune sera @ Enzyme investiga- 
tions @ Insecticide Testing and Screening 
Other biological, chemical, and micro- 
biological services. 
Project Research and Consultation 
WISCONSIN ALUMNI RESEARCH FOUNDATION 
P.O. Box 2059-S @ Madison 1, Wisconsin 


RESEARCH 
CONSULTATION 
gical, Nutritenal Toxo! of Studies 
for the Food Drug and Al duste 


48-14 32rd § STREET, LONG ISLAND city 1, N.Y. 


SERVICES TO THE FOOD INDUSTRIES 
@ Consultation on Food Problems 
@ Analyses of food materials and products. 
@ Food plant design, process examination 
and control. 
@ Lego! testimony and consultation on 
government regulations. 
Founded 1867 
Write for bulletin “Scientific Quality 
Control of Foods and Bevera ~~ 
SCHWARZ LABORATORIES, 
Weshington St., Mount Gaon, “NY. 


DEVELOPMENT 


8. W. ARENSON 
Director 
2865 West 
4 Franklin St. 
> Baltimore 23, Md. 
be 
440 W. 24th St. 
New York, N. Y. 


Ingredient evaluations @ New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients @ Chemica! and 
physical laboratory, bakery, spray dryer and 
other unit process equipment. 


Ht 
roo 


SOLUBLIZED 


In seasonings, as in recorded music, “HI-FI” 
denotes a definite and enjoyable difference in 
quality. 

Compare Griffith’s Solublized PEPPE- 
ROYAL with any soluble pepper. Compare it for 


purity Offlavor! .... for potency of 


uniformity of tind: the flavor of 
PEPPEROYAL exceptional—constantly and ex- 
clusively “HI-FI” in quality. That’s an impor- 


tant advantage to you as a user. 


THE 


LABORATORIES, INC. 


In Canada—The Griffith Laboratories, Ltd. 


CHICAGO 9, 1415 W. 37th St. 
NEWARK 5, 37 Empire St. 
LOS ANGELES 58, 4900 Gifford Ave. 


TORONTO 2, 115 George St. 


“High Fidelity”’ Flavor nat- 
urally comes from prime 
quality spices. But, its real 
distinctiveness originates 
here with The Griffith Lab- 
oratories’ exclusive process 
of controlled flavor extrac- 
tion. 


Laboratorios Griffith do Brasil, S.A. — Caixa Postal 300 Mogi das Cruzes, Est. S.P., Brasil 
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Nothing’s 


spray -dried for 


“Flavor it with a Favorite” 


—Norda Nodes 


601 West 26th Street, 
New York 1, N.Y. 


LOS ANGELES 


CHICAGO 


SAN FRANCISCC * TORONTC 


Norda spray-drying experts are 
‘quality sentries,’’ watching 


every operation in the new 
Norda plant 


Norda 


by 


Node 
Norda 


like 


vou 


known 


You really should look into the possibilities which Norda 


Nodes offer you. 


Norda Nodes are true flavors, imprisoned and locked in 
very tiny flavor buds, by Norda’s most modern methods of 
superior spray-drying. A colloid coat protects Norda Nodes; 
it dissolves instantly in liquids, flooding foods made from 
your mixes with fresh, true, unfading. long-lasting pure fruit 
flavors. Norda’s in-blown excellence gives in-grown richness 


to a great range of profitable products. 


Put Norda Nodes through your most demanding quality 
tests. Ask on your business letterhead for free samples today. 


HAVANA LUNDON 
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GRASSE * MEXICO CITY 
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